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“Forty- fourth / ol Meeting in Chic 

1941 


Large Number of Technical Photographic Exhibit; 


Events 1 to Feature Meeting 


N ADDITION To A very interesting technical e There have been a a number er of m meetings of this. group and Bs “s 
program which is in course of development by the So- the district committee, and several of the subcommittees 
_ ciety’s Committee on Papers: and Publications, including — have also held organization meetings and covered various 
certain features being handled by the Chicago Committee _ problems which must be handled. _ This includes the Com- — Bi 
on Arrangements, | headed by E. R. Yc oung, | Climax Moly > mittee on the Photographic E Exhibit and oo = ; 
3 denum Co., the Sixth Exhibit of Testing Apparatus the Program Committee. 
Related Equipment will be in progress, the 1941 — The subcommittees which 
- graphic Exhibit and Competition will be held, a ‘special 
od Program Committee—J. F. Calef, Chief Chemise, Automatic Electric Co. 
pare | being developed. for the 1941 press meeting which 


‘a Finance Committee—J. E. Ort, Mechanical Engineer, Acme Steel Co, | 
will be held in Chicago : at The Palmer House, June 2 23 to 


Apparatus Exhibit Committee—Arthur Howe Carpenter, Associate Pro- 
Tw very interesting annual meetings hav been = fessor of Metallurgy, Armour Institute of Technology 


held in Chicago, or one in 1931 and the other in 1933 during Phongegite Exhibit Committee—A. W. Laird, Metallurgical Sess an 
was termed ‘Engineering Week’’ of the Century of Western Electric Co.,Inc. 

> ‘Progress. In March, , 1937, the Spring Meeting and Com- ‘Publicity y and Promotional Committee—J. a Kanter, Research Metal- a 
“mittee Week w were held at The Palmer House. 


4 ‘chee chairmen at are as follows: 


Entertainment Committee—H. P. ‘Bigler, Director, Rail Steel Bar Assn. 


GO om Golf Committee—H. _B. Emerson, Manager, Service ‘Lehigh Port- 


Arrangements for meeting and the number. con- 


: ‘tinuous activities which are part of it are being directed pee 


plified by the of a number of other members 


Bureau, Division, Illinois Steel Corp. 
and committee members into a larger group | called the 


a A Ladies Entertainment ommittee is also being organ- 
Chicago Committee on Arrangements. This includes re by = 
Chicago group—one of these will be a smoker and 
cocktail party at which members of the Society v will be the 
Meanwhile, the district committee ‘has | left with an Suests Perches 
ments will be made concerning: entertainment 
the committee and the chairman the program com- Sees 
mittee, responsibility for organizing --various ‘subcom- TECHNICAL PROGRAM 


mittees that have been set up. Executive Committee let ‘The Program cooperating with the So- 


of the Chicago group consists of the ciety’s ‘Committee on Papers ; and Publications i in develop- 
> ing portions of the program. The committee is obtain- 
E. R. Young, Chairman, Metallargical Enginee er, fer 


q ing the feature Speaker at the opening session and also” 
§ plans a special se session with papers and addresses of interest 
- de N. “Macomb, Vice-Chairman, Assistant to Vice- President, Inland es 
“Ambelang, Secretary, Engineer, Public Service Co. of Northern 


J. F. Calef, Committee, Chief Chemist, Automatic 


_ “Promotion of Knowledge of Materials of Engineering and Standardization of Specifications and Methods of Testing” = — 
 § 
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= seems desirable at this time. ~ One of 1 she promi- 
es features will be a Symposium on Problems and made ita point to ) cooperate fi fully in this respect. — 


- Practice in Determining Steam Purity by Conductivity — To an increasing extent members of the Society have 


with papers on the — bringing their families to the annual | meetings sod 


there are a great many interesting places to see in Chicago 


Introduction—R. E. Hail, Hall Laboratories, 
_ many thi r the families t 
‘The Sampling of Steam aad Boiler Water—A. H. A.R. Belyea, and environs for the fa es to do. 


d 
Experimental Methods of Determining the Conductivity on 
- Factors for Dissolved Gases in Steam Condensate—S. F. Whirl, Du- - 4 
Calculation of Corrections to Conductivity for Dissolved 
Gases—D. S. McKinney, Carnegie Institute of Technology HOUT day 


Degasification of Steam Samples for Conductivity Tests— meeting, 231 to 27, at ‘The 

Combustion Engineering Co. = there will be in progress the A.S.T.M. Sixth Exhibit 
Conductivity Cells and Riecerical Measuring Instruments for Devers ‘Testing Apparatus and Related Equipment. As in the 

mination of Specific | Conductance of ‘previous s odd- numbered y: years this will focus attention on 4 

___ solidated Edison Co. of New York, Inc. they wide range of of testing instruments, laboratory supplies, Ls 


‘This symposium is being held under the auspices of Com- fecor ing apparatus an scientific and kindre equipment _ 


“mittee D-19 on Water for Industrial Uses, with Max which is available for investigations in the field of ma- 
“Heche, chairman, and R. E. Hall, secretary. Mr. Hall is of the > leading producers and distributors 
a, serving as ¢ chairman of t Sy ymposium Committee in of instruments will participate in the Exhibit and there 

charge. be a number of special displays sponsored | by various 

_ At its February meeting, Committee E-6 on Papers. and research institutions and industrial ; 

Publications reviewed in detail each of the large number Chicago area which have special apparatus for 

of offers of papers that have been submitted and after research 

sidering the ‘program broadly as a whole, a number of Not only does the Exhibit afford an excellent oppor- 

offers were accepted. Of ‘these s several pertain to the tunity f for the hundreds of members and visitors who i 

- ma of ferrous and non- ferrous metals, specifically relating tend to gain an idea of the latest developments and im- . 

; to problems of c corrosion, fatigue, information and data — provements in more standardized equipment, but the Ex- 
ON properties and tests of ferrous metals and alloys, and hibit has come to be recognized as an important adjunct a 


_ felated subjects. The largest number of items accepted — to the meeting every two years by focusing attention on . 
was in the nonmetallic field and. involve such topics as the i importance of instrumentation in connection with the 


giass, gascous fuels, asphalt, various methods of t testing Society’ research the field 
certain products, an import: ‘tant contribution on the test- of materials. 
ing of volumetric glassware, fineness measurements and _ The Apparatus Exhibit Committee, headed by Pe 
the like. With offers of several papers covering topics in 
field of plastics such as resistance of these materials search and special displays 
= reagents, factors influencing cold flow proper- a _ Another advantage of the Exhibit is the opportunity 


ties, and the influence of molding conditions on shearing fforded committees t sponsor displays of th 


strength of plastic materials, a separate session devoted | work. All of the committee displays in previous years 


entirely to this subject is in prospect. — In this field, of have been most interesting and have been very educational 
_ course, A.S.T. M. Committee D-20 on Plastics is exeemely 10 Sey members who did id not realize the scope and ac- 
_ active and at recent annual meetings of the Society there tivities of the various groups. al 
i» have been a number of outstanding technical contributions | An 1 advance list of the ‘companies which will participate _— 
covering important problems in this feld. in the commercial section of the Exhibit follows. 
Of particular interest to the large groups: concerned i ber of other organizations will undoubtedly take part and | 
: with concrete and constituents thereof i is the decision of _ members can look forw vard to very representative displays — 
Committee C-9 to sponsor th this year a revised Sy ymposium — with booths manned by 
on the Significance of Tests of Concrete which was issued can ¢ discuss intelligently 
in published form in 1935. Each section of the symposium problems. 
is being studied and five of these as amplified and exten- = rs ¢ Dev es Co, : 
sively revised are to be presented at the meeting for dis- 
i 
cussion. Outstaading authorities in in the field’ will pre- Co. 
portions of these reports i in | cooperation with the Brabender National 1 Carbon Co. 
Other members of the committee. Adoph I. Buehler Parr Instrument Co. 
Mews RUSERVATIONS Coleman Electric co a i 


there will be sent early in May to member 
Gaertner Scientific American Machine and Meas, 


reservation blank giving hotel rates at The Palmer House 

an other details, members who wish to do so can write 2 asl an 
oe E. H. Sargent ond Co. 


reservations now. As a matter of fact, we know of: Illinois Toning Labs. "Schaar and Co. 
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Development of 194 Phe Exhi bit no written or printed | material shoul appear on the 


front of the mount since the committee will affix in uni- ~ 


Tae coMMITrEE in charge of he 1948 form style the title as giv en by the the 


Photographic Exhibit to be sponsored by the Society dur- shotographer’s name and company 


ing the -Forty- -fourth Annual Meeting at The Palmer 


a House, Chicago, June 23 to 27, held an extended meeting a ~~ Transparencies: eae 
recently in Chicago, discussed fully a number of points i in te This year, , the committee, conscious 0 of he intense > inter- 


g a connection with the competition and display, and con- est in color w ork, ‘solicits color 1 transpare cies if properly 
sidered ways i and means of ‘developing an exhibit which identified and mounted as standard 2 by 2-in. . slides. Iti is 
should be of widespread interest to all A.S.T.M. members. not planned that the isdiesabats will be judged with 
The committee v which will have charge of the exhibi- the other entries. 


» tion is one of sev eral subgroups of the Chicago Committee ey 


on Arrangements to which reference is made in another Sétion 
part of this BULLETIN. A. W. Laird, Western One of the very interesting sections of th the 1939 Photo- 
> heads che committee, the complete “personnel of graphic Exhibit was devoted to photomicrography.— Even 
though | Committee E-4 on Metallography has felt it de- 


aaa sirable to s onsor this section onl every two ears, a 
Bennett, Leeds & pos y y 


Co.; Bowen, Robert W. W.F. Crawford, “number of i interesting photomicrographs were received in 
Edward Manufacturing Co., Inc.; E. R. Seabloom, Crane and the committee in charge was glad to hang t them 
, Ga: M. A. Grossman, Carnegie- Ulinois Steel Corp. ; Alfred Herz, ord because of the interest in 1 this work. at The _general rules 
Service Co. of Northern Illinois; - Thor Nielsen, Carnegie- Illinois cl applicable | to the photographic exhibit will | be in force, 
Corp. cand J. E. Ort, Acme Steel Co. ja. the methods of judging will be determined by 
mittee E-4 through Messrs. Grossman and Nielsen. A 


Mr. Nielsen is re 
metallographists and those concerned the general 


in n charge of the section of the exhibition being devoted to 
photomicrography, following the plan in effect at the 
1939 meeting. Full details of the exhibition | are incor ¢ 
‘porated i in an entry form-descriptive folder now in prep ara- ction on photomicrography. dates 
s on pho 
tion, copy of which will be sent to each A.S.T.M.mem- the ood 
a ber and committee member in the next few weeks. Fu 
_A Few Facts ABouT THE 


Extin ing Eff 


personnel factors a are especially desired, as as photo- tine Fire” 
“graphs: of i instruments, "apparatus, and related honorable mention, professional class, in the Third A.S.T.D T. M. 4 


_ Photographic Exhibit; submitted by C. R. 
Both 1 professional and nonpro- 
fessional photographs are solicited. 
Nonprofessional i is being construed a 
as applying to any A.S.T.M. mem- 


ber or employee ee of a member 


Materials, Te: sting, and Research: 


is not photography; professional 
prints will not judged in the 
competition unless” submitted by 
F “members, member companies, 

ites of members. 

Following the plan of previous 

“years, judging will be based on 

how well the photograph tells the 

‘story, timely interest, and imp 

tance of subject matter. Certificates 

‘merit will be awarded for first, 

second, and third place, and honor- 

able mention in both the nonpro- 
| fessional and professional classes. = 
_ Photographs must be mounted on a 


by 20-in. white or buff mounts, 
na vertical position, and it is 
peed as in the last exhibitions 
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ize Me easurement and 


es to Spr pring | ‘ eeting 


NTENSE INTEREST in the subject | of Surface A of Portland Cement—P. S. Roller, s. Mines, 


measu ement and in color and its use in evaluating P. V. Roundy, Jr., American Instrument Co. 
_ the properties of materials was demonstrated by the large — Methods for Determining Particle Size Distribution—1 —Lincoln T. 
_ attendance at the three technical sessions of the A.S.T.M. Work, Metal and Thermit Corp., and Herbert E. Schweyer, pice a 
Spring Meeting in Washington at which were presented 
the 1 13 technical Papers and discussion comprising the RCA Electron Microscope—James Hillier, RCA Manufacturing Co. 


—W. 
symposiums. a ‘Adsorption of Pigments Ww. Ewing, Lehigh University 


New Method for Measuring the Surface Areas of Finely Divided 
The sessions on sli size were held on the afternoon. 


“and evening of March 4, and the six papers in the color :- oe 
_ symposium which was sponsored jointly by the A.S.T.M. 2. 


and | the In Inter-Society Color Council were given on the mentation Methods—S. Martin, National Lead Co. 


“a session was approximately 300, but at the evening session 


on particle s size it was well over this figure. viding a survey of this entire field and 
: General arrangements for the 1941 Spring Meeting and tions of the various methods used, might have g given the | 


S. T.M. Committee Week, March 3 to 7, were handled _ impression to the uninformed listener that this field was 
by a a Washington Committee headed by Vice- President in a somewhat undeveloped state, it is evident from the + 


a E. F. Lundell, the ome personnel of t the a of the other papers that "great progress had 


being a: as follows: = been made in particle size determination. Further evi- 

LunpetL, Chairman, Chief, Division, National dence ort is was ; given by the definite correlation shown 
S. Rawpon, Secretary, Chief, Division of Metallurgy, ational microscope. 


‘BureauofStandards Th his paper, which was presented by RL Blaine é 


Cos, Technical Scceetary, Department of Technical Services, the National Bureau of Standards, Professor Carman con- 
American Institute of Architects cluded that his permeability “method gives 


. E. Chief, Division of Fibrous and Organic high values” for specific surface of very fine particles, 


ther methods 1 the opposite side. This 
A.C. Chief, Technologic Branch, U. S. Bureau of Mines vary PI 


g . A. GARDNER, ‘Chemical Engineer, The Institute of Paint and Varnish — 


filter: or a water ly system throug h which the water 


F. H. Jackson, Senior Engineer of Tests, ] Public Roads From 
Federal Works Agency rate, certain factors, the size of the pores 


‘4 G: F. Jenxs, Colonel, Ordnance Dept., U.S Amy 


method of fineness can be compared to a bed in a sand — 


mare and in turn the surface of the filtering material c can 1 be 
FRANCIS ScoreLp, Chemist, National Paint, ‘Varnish and ‘Lacquer computed. Preferably, some liquid i 1S used in this method 


Assn., Inc. which does not react with the materials being ‘measured. 


2 Director of and | It was ,indicated that the method was applicable to fine 
material i in sizes of about 40 1 microns down to one micron. 


The committee did a an excellent job | in taking care of In a discussion of his work on measuring surface area 


* meeting de details and in stimulating interest in the te technical - of portland cement, Mr. Roller gave data showing com- 
sessions as well as in the committee meetings. - Re parisons | between “the Busi agner turbidimeter, ‘a method : 
a During the symposiums it was ‘announced that the using an air analyzer, and an air permeability method. 
papers and discussion would be issued i in special publica- | In every case the Wagner turbidimeter method gave lo lower 
tions during: the early summer, thus making available in results than the other two, that is, low values for a 


‘were gi ven. 


1 IN THE Rance 
he symposium particle s measurement “was 


evel loped under the auspices of one of the Society’s com- 
ittees with C. E. Barnett, New Jersey Zinc Co. i , acting 
Chairman of the Symposium Committee. Dr. 
Work, Director of Research and ‘Development, Metal 
Thermit Corp. cooperated closely with Mr. Barnett 
and served as chairman of the evening s session. The 


seven papers comprising the were as follows: 

_ The Shape and Surface o of Fine Powders by the Permeability Method— 

<Coman, of Capetown (Presented by R. L. Blaine, 


courtesy of F. Adams, Managing Editor, Paint, Oil and Chemical Review. 


ULLETIN: 


wecnnical Symposiums on Farticle ai; q 
ii ae 
| Johns Hopkins University 
tm 
= 
— 
Vice-President G. E. F. Lundell and President W. M. Barr. 
— aa — 


‘There was widespread interest. in | Mr . Hillier’ s descrip. 


fined his to application of nical Sympe 

‘ instrument — in investigating the size of fine | material, The papers comprising | the sy mposiums on New Met ie. 


- particularly c carbon black | of a type used in rubber com- ih - Particle Size Determination, and Color—Its Use in Evaluat-— 


pounds. Certain biological applications of the instru- ing the Appearance of Materials, will be published i in special | 
- ment were discussed, including its applicability in study- _ | volumes. The volume on color will be ready probably early 


ing virus such | as. the tobacco mosaic virus. While the | May and the one on particle size measurement in the carly 


"instrament has not seemed to ‘be suited for extensive 


application in metallographic. studies because of the thin _ Attention is called to the fa fact t that those wishing ¢ to submit 


written discussion of any papers should ‘send to A.S.T.M. 
yp ape a4, 
which it is necessary to use in order to project elec- 
Headquarters before April 15 
id trons through the specimens, studies are being made of 


possibilities in this field. For example, 


olor Standards for Opaque Materials— Go ove, u Pont 
There was a great deal « of discussion on the papers 


sented by Profe ssors Emmett and Ewing invol d- 
ett an wing invo ving The Spectrophotometer in the Determination of the Color of Mate- 


sorption "properties, that of Emmett’s using _ tials —A. Parker, Electrical Testing L aboratories 
Ewing’ using wetting agents. The gas method is Photoelectric: Richard s. ‘National Bureau o 
sidered particularly | valuable where the material has a a BA 


sponge-like nature with a a large internal s surface. Calcu-_ 


are based Pressure variations. Professor | Em- if one had to summarize ery pom 


4 
rtant techni al ontri ution, it 
mett’s method surface area “measurements depends ‘significance of ‘this important technica ib 


y ; when publi 
“upon making adsorption isotherms of some gas such as _ would be that it will provide, rhen f P ublished, in con- 


rstanda nchan ly ex 
nitrogen near its boiling point and then selecting on the venient form an understandable, trenchant 


: ary knowledge on the su ver 
isotherm the volume of gas corresponding to a _mono- of latest st bject ¢ covered. 


ee. As simple multiplication of the number of mole- — And if this were the only result it would have e amply 
justified the efforts « of those who contributed to its SUCCESS, 


in a monolayer by the average cross- sectional aa » thee 

of the molecules y ields a value for the surface area. because t rade 
commenting on this method Mr. Hillier showed a good 


correlation between the adsorption method and the excellent abstract of his fundamental 


the obrained with the electron microscope. Others “Introduction to Color’ by Deane B. Judd was 


_ reproducibility of * 


in the January ASTM BULLETIN. In this he oo) 


“rent a zh 
olor, differentiates between hue, lightness, etc., cov ers 


P y of ribing ‘olors and also 
The described by S. W. Martin of the National the s describ ibing ¢ 
specifying color, in particular the tristimulus specifica- 


Lead Co. is believed particularly ; applicable 1 in measurin; x * af ork of the Sociery olving material 
he wor  involy ater 
what might | be called ‘‘effective particle size,’ that 


dag of the n material as it exists in practical applica- D. developing some standards making use of 
ua ‘mittee D-1 is developin g 
tions. © A rouge which may be fairly coarse when used 
a the ICI standard observer and coordinate system for 


polishing glass gradually breaks down becomes 

finer. This method | distinguishes between particle P material color standards 

1 
differences in pigments used in rubber and in paint, prob- 


fications, 


_ ably caused by more work being done on the —™ “Messrs. ‘Scofield and Godlove in their well-prepared 


and g greater dispersion i in the rubber than in the paint. omgee | 
papers covered various prob ems as indicated i in the titles. 


on Cotor—Its AND Use IN Questions of instrumentation ‘practical problems 


a VALUATING THE ‘APPEARANCE or MaTERIALs which must be met were covered and Mr. Godlove de- 


this is of the utmost significance and the ‘Society’ s Com- — 


pe 


REEMA Cees bm lineated a large number of standards which are in da aily 
he six papers comprising the symposium on color, | 


. ; use, giving the significance of some of them and their i 
“which was sponsored jointly by the A.S.T.M. and the ; “limitations. Mr. Parker discussed the applications of 


Inter-Society Color Council and developed by a com-— 
"the spectro to the increasing use of 
mittee headed by M. Rea Paul, Director, Technical Paint — pe P P g a 


de 
Colat Nasional who is past-chair- recording instruments and Mr. Hunter de scribed 


electric tristimulus colorimetry v which i 
_man of the Inter- Society Color Council, and also secretary in the appearance of material 
=" é 


“of A.S.T.M. Committee on Paint , Varnish, Lacquer, 
Related Products, were pr esented on Wednesday 
afternoon. About 325 technologists from a wide variety 
_ of materials. fields were i in attendance, many pat participating | 
in the discussion. A list (of the papers and those r re- 


Introduction to Color—Deane B. Judd, Nasional Bureau of Standards United Color and 
Color of ‘Transparent Materials—Francis Scofield, National Paint, Pigment Co. 
Hiding P Power and H. Saw yer, Krebs Pigment and Color 
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1941 A. Commrrree \ WEEK held Adon on Steel. C-16 on Mae 
ashington, D. C., March 3 to 7, inclusiv ve, at The AS on Iron _Fials 
_ Mayflower, was marked by more meetings of the Society’ s A-5 on Corrosion of Iron and Steel C- 18.00 Natu oe Pee 


technical committe S th n hav n n vious ere 
a nha ve bees held i in any prev ous -7 on Malleable Iron Castings D-l oa! Paint, arnish, 


Over 1 1000 . A \ttend Committee Week 


_A-6 on Magnetic Properties 


year r and by the registration of over 1000 materials engineers -10 on Iron- Nickel 


this Committee We ek, as it has come to be termed, proe «D5 on Coal and Coke © 


vides an opportunity for scheduling meetings of as many | ‘Ro Ne Ferrous Metals and 15 on Bituminous W monte 


committe w r and Roofing Materials 
es as wish to take part, ina concentrated per iod, on ‘Non-Ferrous g 


thus co conserving the time of members at meetings, travel- D-11 on Rubber Products 
D-l3 on Textile Materials 


ing expenses, and the like. While the location influences — 
expens on Copper and Copper Alloys D- 18 on Soils f for Engineering 


the number of committees taking part, the unusual extent B-6 on Die-Cast Metals and Alloys 
of these 1941 meetings and the results of the sessions are = 7 on Light Metals and Alloys — ore 
definite indi cations of the intense activity in materials B-8 on of Testing ¢ 


ts 
standardization and research. ati ngs tions only) 


registration figure 1020 does. not include» those at- -E-4on Metallography 


sending meetings of two Society groups covering g C-5 on Fire Tests of Materials E-9on Research 


trical insulating materials and plastics which were C-7on Lime 


» 
in Washington during the same at an another CA 8 on Refractories Joint Committee on ‘Defi nivions of 


_ Practically every one o f the more than 200 meetings, - 
including subcommittee a and main committee meetings cue “11 on Gypsum 
on Manufactured Research Committee on Fatigue of 


s well attended. _ Resulting from the discussions will be Metals 


Many new purchase Specifications, testing procedures, 
In ‘Committees D-9 on Blectrical Insulating D-20 


needed research data on materials and other information. 
Plastics, and Sectional Committee C59 on Electrical Insulating Mate- 
_ Most of the material will be included in the annual re- le eat — sae 
 gials held meetings at the Ww ardman Park Hotel. 
ports of the committees to be presented at ‘the Society’ 
_ There was n¢ notable acceleration of the Society’ S work in light gage ia quality carbon steel : sheets oro. 
en quality specifications for materials: undoubtedly specifications), a and extensive new requirements for alloy 
“brought bout in large part by national defense exigencies, and carbon steel blooms, | billets, and slabs for forgings. 
but also esponsible i is the 1 more streamlined action which Of the two other specifications, one covering hot-worked — 
_ tecently has become in effect in the iia S a high-carbon steel tie plates will be offered for sa 
tion procedure. adoption as standard, and the other and 


disk forgings i is to be issued as tentative. 
Int most Cases a pee of subcommittee meet- The ‘new specifications for low-alloy s 


q 
ings and sections were also held in connection with cover material with a conducive t to welde 


_The outlines given below of various s committee sctivi- 
ties will give some idea of the progress ‘made and of the 
programs which the committees have under way. Most in ‘adie sis is 0. 20 ‘per cent (check an 
- the actions taken at the meetings | will, > Of course » be — 2 .22) and the maximum | manganese is I. 00 (check analysis, — 


lows. 


to letter ballot prior to formal recommendation to the Society, 1.05). The manufacturer i is. use alloying elements 


- this being particularly true i in the case of actions in the which, combined with the carbon, manganese, and sulfur 
standardization field. will be ‘noted that many new limits, will produce the required physical properties. 


_ standards are being considered for recommendation to the note indicates that if steel is purchased for welding, 

- Society for publication as tentative and that a number of the suitability of the chemical composition shall be 
existing: tentative specifications and tests will be offered based upon evidence accepta able to the purchaser. Tes 


for f formal adoption as as A.S.T. “ae hee he 9 tensile strengths required range from 63,000 to “70, 000 
depending 1 upon the thickness range and the rela- 


_ tively high yield points w hich characterize various com- 
positions in this class range from 40, 000 for 1 ‘mate-— 


over 1! 2 in. to 2 in., incl., in thickness to 50, 000 psi. 


¢ 


"mittee A-1 on Steel for reference to letter ballot of its for thinner material . Many | of these types of steels have 
members. While all are four are on the market in recent years. 


yseructual steel, Another important is the work on welding 
“ASTM BULLETIN March 1941, 
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Specifications for Steel for Bridges and Buildings (A7- -39) 


referred ‘to various parties for study and comment, in 

anticipation that action” of may 


have been persistent 


demands that ‘Committee esta 


lish. | quality standards for hot-rolled sheets to cover 


terial not included in the \ various plate specifications. 
One specification covers material 0.2499 ) and o. 1874 in. 
a to 0.0478 in., incl., in thickness; the second ¢ covers ma- 
terial from 0.0477 down to 0.0225 in. Each specification 


sets: up four grades” of material. One is a commercial 


grade which is subject to a a bend “test only. For the 


_ heavier | gage material the tensile ‘strength. of the three 
—* minimum, psi. is 48, 000, 52,000, and 555 000; for 
gage the figures are 000, 50, and 52, 000, 


and alloy steel billets, and slabs for forgings 
i are intended to supersede wv when | adopted ; as standard the ex- 


isting standard A 17 - -29. . Many controversial points have 


been discussed | and settled in a section of of Subcommittee 


I. A not note in the specifications indicates that they cover 
material suitable | for forgings covered by four other 
A.S.T.M. specifications; namely, A 235, carbon-s steel forg- 
for general industrial use; A 236, carbon-steel forg- 
ings for locomotives and cars; A 27; alloy- -steel forgings 
for general industrial use; and A 238, alloy-steel forgings 
for locomotives and cars. Over 30 types and grades: of 
material are covered by chemical requirements with car- 
. bon and manganese ranges specified as well as the various 
elements, nickel, vanadium, and and 


new specifications covering | hot-worked high-carbon tie 


. A greement \ was reached at the eal 4 
on changes which might be set u S t 
g g g p in the tandard 125,000 psi. The yield point ranges are 59,0 


to cover the weldability c of this material. One i important 
pr roblem has been to provide chemical limits, particularly — 
for carbon and manganese, as well as physical properties.  Cathon: Steel Suitable fot 
which are now en. The proposed are to 


preceded by ir intensive work on the | part of phe esl 
in correlating various data and information so that the | 
ae requirements « could be based upon | latest Practices. T There : 


ab- 


securing more widespread 


testing 


ile strength values of from. 80, 000 


Another tne to be offered this 


“Welding for 
Miscellaneous Industrial Uses (A (215 39 T). The sub- 
committee on steel held a most ‘meet- 


specification requirements. 


ee methods of cooperating — lines of simplification of 


che interestin 


ng reports submitted to Commit 

As 3 on Cast Iron by the subcommittee chairmen were those a 
on microstructure and impact testing and on methods of 
testing. The committee microstructure which has 
been “working jointly w ith the American Foundry men’s 
Association committee is reporting a recommended method — 
for classification of graphite in gray iron which Com- 
“mittee A-3 i is submitting to Committee E-4 on 1 Metallog- 


Subcommittee XV on Impact Testing reported that it 


“had approved details of construction for a drop test ma- 
chine and will s ubmit for publication a recommended 
1 a properly prepared broken ‘transverse t test bar an 
Ps other using a repeated drop test. a 


The subcommittee on of testing. has been 


forward cime to time by the various 1 
In line with this the . committee reached agreement on 


standardized procedures for carrying out the following 
tests on cast iron: compression, , shear, and torsion. 


methods are t to be covered in one document. One of the 


discussed at the meeting was the desirability of 


ma 


matters 


Corrosion of Iron and St 


Subcommittee Il on Inspection of Annapolis Tests in its 


% plates be accepted by the Society in 1941 for immediate report to Committee A-5 stated that it is still continuing 


adoption as as a formal standard, it was pointed out that this 
specification was essentially in agreement with require- 
"ments in existence for some time as issued by the American 
Engineering Association, but that reference by 


Sper organizations Cincludi business) to other 


ng export 


made it very desirable | that | be a specific sts standard 


for this purpose. 


4 ; hep ring y and disk forgings list nine classes of carbon steel 
and six of alloy The steel _ma-— 


47, ,000 to 90,000 psi., 
size Classifications and yield ret ranging em 


_ The proposed specifications f for carbon- “steel and alloy- : 


the € exposure tests of black uncoated iron and steel sheets — 
"started in 1915 at Annapolis, Md. An inspection of the | 
sheets was made last October and several new failures — 
noted which will be covered in the 1941 annual report. — 


= year, the Department found 


new location 


adja 


charge ‘the test ‘specimens of have 
been removed Portsmouth, » N. 


edited by the subcommitee and will ie this 


ith standardized Ns 


| 
. 
| 
“8 
-20 
44 
ite 
nd 
be | 
fur 
AD | ocated which required their removal to 41 an 
m- + —s~physical properties, the material ranging from untreated of these plates and a report will be made, but not in time ae ous “a 
ched an emnered with trencle ectreng rangcec inc! ; 
mens, including both low and high copper content, 
__moved last spring have been cleaned and examined, AQ 
it rom annealed to normalized, quenched a | 


The ex exposure tests in sea water of all sheet, p pipe, 
A final Feport al 


Subcommittee VI on Specifications for Metallic-Coated Skett, 


Products proposed to recommend the | adoption | as —— American Gum Im-_ 


_ ard of the two tentative specifications covering zinc- 
coated iron or steel wire ‘strand (A 122) and zinc-coated 


steel wire strand(A218), 
J. Barmack, Commonwealth Edison Co., has 
- appointed chairman of a subgroup to prepare new speci- 


* 
fications for zinc-coated i iron and steel | hardware materials 
consideration is the ‘preparation of a method the 


The I 9411 report of on Field Tests of steel materials. 


‘ Metallic Coatings will cover t principally the atmospheric 7 The subcommittee on alternating current test methods 
‘Presented the results from Six cooperating laboratories 


exposure tests on -zinc- coated wire ‘materials including 
with a half-length Epstein sample for both core loss 
‘strat ight wire, woven wire fencing, barbed v wire and chain-_ ermeability tests. Core lo s “values were obtained at 60 
r SS 
dink fencing These. materials have been exposed since PS 
cycles: over the flux density range of 4000 to 16,000 gausses 
1936 at eleven locations. Corrosion of some of the 1 ‘mate- é 
or higher. Alternating current permeability values were 


rials has now progressed far enough at several locations 
obtained for approximately 10,000 gausses of higher. 
to permit. drawing some preliminary conc! usions. It was 


ae Agee 4 The data obtained will be reviewed by the committee and 
found necessary this past year to move the test ‘rack at i y 

should be of value i in atriving at a standard method. — 


Key West because the Navy required the use of the land 3 subcommittee a 0 presented resu : 
ro 


on which our rack was located. The rack and all test 
bin test by seven cooperating laboratories on a study of 


materials were relocated on a satisfactory site made avail- es 
conditions of combined alternating and « direct /“magnetiza- 


able on the Army ‘feservation Key West. t on half-length Epstein samples. These propert ies 
ion on - n sa ies” 
‘The es exposure tests on zinc—and other protective Prop. 
are of chief interest in connection with core aoe 


hardware samples have been on a large gy 
7 for use in 1 transformers connected to thermionic tubes. 


f the samples at all locat = 
materials still re- revision for 1941 adoption was approved in 


maining under test consisting principally of hot-dip zinc 
and aluminum coated samples ate to be assembled Standard Methods of Test fot for Magnetic Properties 
a on Tron and Steel (A 34 - - 39) providing for the use of a new 


section of the test rack at each location and the test on 
permeameter developed at the National Bureau of Stand- 
ards known as the ‘ “High permeameter for use in in place 
Tavestigation of the unusual failures zinc coatings on 
_.. of the modified isthmus method. a 
Sheets at Key West mentioned in last year’s ‘subcommittee T 
committee also acted to recommend the adoption of 
report is still continuing. Several sheet specimens s show- 


ing this t type of failure will be removed from the racks at. __ the Tentative Method of Test for Measuring Interlamina- 


ti n Resistance and Lamination Factor of Tron and Steel pa 
West for closer study and ossibly microchemical 
4 


in the laboratory of the. corrosion n products. 


and the chemical composition of the zinc coating on a ‘One of the important sae dvck: by Committee 


failed specimens. Subcommittee VIII has already made the for quality specifications covering 


of the analy particular applications of the materials. As a result the 
as appointed a section to worl ‘4 < with the e Nationa ‘subcommittee on cupola malleable i ‘iron was asked to 
Bureau of Standards in eveloping proper analytical 

methods before proceeding further in their of the 


same general subject to. ‘consider the possibility. of sepa- 


of this material as manufactured. aa 
The adoption as standard i is to be recommended of the 
An editorial change in line with th latest concepts of the 
BS new y definitions for polarizing m magnetizing force, incre- _ 


mental magnetizing force. polarized induction, incre- 
| magn feference: to yield point in the various standards will be 


probably in 1942 when the next Book of A. S.T.M. St 


ymbols, Relating aon (A 127-39 ards isissued. 


subcommittee on direct current test methods dis- 
art. Among the functions of the various A.S.T.M. technica 


‘committees is the sponsoring and dev of 


_ properties of malleable : iron was approved by which ‘the 


Also Continued on hey 61) ~ 
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H&E Lj high coercive force magnet steel bar 
Se Checked by several cooperating laborat: 


A Sim n mple Flexur ure- 


_ The test specimen rests on supports 4 4 in. apart, 3 and the a 


‘tics at & ‘Seen! is applied midway between them. The supports a are 
Laboratory, i it was felt that the flexure testing machines — rounded to a '/s-in. radius to comply with A.S.T.M. re- ee 
readily available were too heavy and more expensive than quirements.” The specimen support is connected to the 
necessary for the testing of plastics. _ Therefore, a simple — pendulum shaft, 7, by a steel band which unwinds from a 
machine was developed for this test in accordance with drum, turned 1 integral with the shaft, as the load is ap- 

the | specifications* of t ¢ American Society for Testing = to the specimen. As the load on the s; specimen in- 


verted, as a dynamomercr for the test. Jever, 9, and to the load- indicating 


To ‘simplify running ‘the crosshead up and 
see wy hand. the pinion 4 is disengaged, and the hand crank ro ‘aa 
which i is ona sliding mount, is moved tot the right until 


It oe that a machine built with a a a pendulum -type Ry the worm on the crank shaft en engages the wheel on the 


dynamometer embodied most of the favorable feature f 3 
ynamomete odl ost of the favorable features o _ - power screw 6 which can be run up or down at will. 


the other types considered and at the same time eclimi- When the final adjustment is crank is disen 
a a majority of the objectionable feature ' : gaged and the pinion is dropped into place with the pin _ 


or tz The load P (Fig. 3) produces a moment Pr about the 


1. I shows the machine in axis of | the 1¢ pendulum shaft 7 equal to the moment Wx. 
Since W and r are constants, neglecting friction which is 


S of g from a drum connected 1 toa recording device and the pen- - bis, small because of the precisio ion ball bearing a 


new -dulum dynamometer. . The load is applied to the specimen 
and- from below through a a gears screw system. This i is designed 


slace to ) give a crosshead speed of 0.050 in. per min. while the — 
ial 4 "machine is running idle (A.S.T.M. Standard Methods of 
on of | Testing Molded Materials Used for Electrical Insulation q 
nina- | (D 48. —39)). load is proportional to the sine of 


Steel angle a, the angle « of d deflection of the pendulum d dynamom- 
: eter from neutral, and is recorded by a pointer trav ersing 4 


a dial (see Fig. 


yg Referring | to Fig. 2, w hich is an assembly drawing of ae = 
the machine, the principles of operation can be followed — 
‘teadily. ” ‘The power from the motor- -reducer, 1, is con- 

\ittee veyed from ‘the motor shaft through an 8-mm. roller 


ering | chain, 2, to a worm, 3, which transmits the power to the 
t the | gear train. . The pinion, 4, has a slot in the hub which en- © 


start | gages a pin inserted through the pinion shaft and fits its 


over- | shaft loosely enough that it may be raised or lowered 
with | forming a simple | positive ve clutch when. engaged \ with the 
this pin. The main screw gear, drives the power screw, 


sepa- which has 10 threads per ‘inch on a ein. shaft and 
types | driven at '/er. p. _m. to meet the A.S.T.M. requirements* 
exceed 
~ NOTE.—DISCUSSION OF THIS PAPER Is INVITED, ‘either -publi- 
ill be cation or for the attention of the author. Address all communications — 
ctive | to A.S.T.M. Headquarters, 260 S. Broad St., Philadelphia, Pan 
___1 Senior Chemist, Scientific Aid, and Associate Chemist, respective ie 
U.S. Regional Soybean Industrial Products Laboratory, Urbana, Ill. e 
_ COOperative organization participated in by the Bureaus of Agricultural 
| Chemistry and Engineering and Plant Industry of the U. S. Department of 
Agriculture, and the Agricultural Experiment Stations of the a 
Central States of Illinois, Indiana, lowa, Kansas, Michigan, Minnesota, — 
Missouri, Nebraska, North Dakota, Ohio, South Dakota, and Wisconsin. 
1939 Book of A. S.T.M. Standards, ‘Part 
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ies the pendulum, &, as it swings ¢ 
and pendulum, 8, as it swings to the left. The angular 
ther. 
and 
ty 
ly of 4 
tties | = | 
rials” 
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me 
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‘Tester. 
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load P is is proportional adjustable 16 one val the supports with 
( a) a scale. graduated in hundredths of an inch. The relative 


P = —— sin 
motion of the cradle and center support, which ‘is equal 


The angle @ can be found for the maximum load ‘P tothe deflection and the distance the s supports s crush into: 
the selection of the f pinion zz in order that the specimen, can be read from the scale. 
. * ae indicator zz may be made to traverse the entire range — __ The machine i is small and compact but rugged i in n design. — 
of the dial for maximum load conditions. As the pendu- | — Itis 35 in. over-all in height and rests on a 101/» by 16-in. 
, lum swings through an angle «, the lever 9 moves through base. It is fabricated entirely of standard parts at and ma- 
the same angle. It engages a projection soldered to thet terials. |The m main frame is of */s-in. hot-rolled steel plate | 
—-‘U/sin. 48-pitch rack 73 and causes it to be displaced to tothe with heavier material introduced where necessary Since — 
Be - right. | The rack rides freely ov er two 1/, pitch diameter-48 Sp the machine is used in a a chemical laboratory, all parts not 
pitch PD- -48P) pinions II, the one carrying to be painted were made of 18 per cent chromium, 8 
Because of the angular displacement of the pendulum precision ball, all gears, racks, rockets and chains 
‘shaft, t the specimen cradle rz moves down a distance equal are — 
to The mid-span support zs moves down a distance 
the deflection of the test specimen plus the distance on 
the supports crush into the s specimen. _ The latter correc- et 
cannot be accounted for in the ‘machine itself. How- shown in Fig. bar, 1. I, and w eight | hooks, 2, 2, were 
ever, for deflection m measurements the distance S ‘be made and their weight adjusted to within or Ib. of 10 Ib. 
climinated by equippi ng the -mid- with» an weights, 3, were laboratory ‘calibration 


_ 
3 
— — 
— 4 


"breaks, the pendulum i is free t tos sw wing, leaving ing the pe pointer 
ri 


_ The dial is calibrated to 350 Ib. , which i is a ene 
in the “testing” in. n. plastic. test specimens. 
Howev er, the machine has a a capacity of Ib. » and if 


“The wel known n flexure formula, . S= 
veloped for pure re bending, and is limited to bars witha 


44 a _ Beyond the elastic range of the ‘specimen t the above for- 
- mula becomes inexact, since Hooke’s law no » longer holds, 
7 and a value computed by thas formula is a verre stress. 


and is an in- 
dex of ultimate static of the material. Modulus 


of 1 rupture ‘is commonly known as flexural s 


By substituting the dimension of a test bar 


Pa 


> 


= ‘modulus of ‘rupture, in n pound is per square inch, 
P = load on specimen, in pounds, 
distance between supports, in i inches 


b= thickness of bar, , in 


from neutral axis to remotest point 


F. B. Seely, “R fM -8 
accurate within o.o1 lb. of 5 lb. As the w eights, 3, 
_were added in 1o-lb. increments, a record of the pointer ( 
_ travel was made on paper fastened to the dial, 4. Five trials” 
were made and the average taken. 1o-lb. divi isions 
“were then divided | geometrically i into 2-Ib. increments and 


“reproduced on on the stainless steel dial of the machine. The 

alb. divisions were approximately 2 deg. apart of 1/3 in. 
1 the 8-in. dial. 

A.S.T.M. methods* require that a machine be accurate 
within 1 per cent for the lowest load for which it tis 
used, In the five trials, the spread on the dial was no _ 
more ‘than 1/4 Ib. _ The dial may therefore be read to an © 

accuracy ‘within 1 per cent for all loads over 25 Ib. ~*~ 

7 ie should be noted that if the calibration of the dial is — 

_ to be uniform, lever 9 must extend in the same straight — 

ine o of the m arm as s shown i in Fig. 3. this way 


inea 


wr 


N= 
= 


q 


because of its small size and comparative 
weight, which | is only about 230 Ib. It can can be mov 


easily from one part of the to another, an 
‘ oving unnecessary. y. All that i is necessary to get a accurate 

novel is that the pointer be brought to zero after it is a 


vere 
. 


“TABLE RESULTS OF FLEXURAL STRENGTH TESTS, Ps 


Curing | 

recorded and a load-deflection curve drawn. Then by 
of Hopkins’ * equation which again i is a variation | 9710 | | 11 500 to 


t 
Phenolic No.3 6830 | 6610. 30 | 10 to 


st at the mid- -span, the modulus of may be (3-3-2) 

calculated. Modulus of elasticity obtained by an appara- 

tus of this nature is not reliable owing to the crushing of There is a of soybean- 

the ‘specimen at the supports molding powder, made up of parts (by weight) of 
3 formaldehyde- hardened soybean meal, 3 parts” phenolic 

machine would check with 2 peets wood flour. will be seen that this: 


machines now in use, three commercial 
t stronger than 


mt The authors wish to express their "appreciation to W. Wi 
Putnam H. F. Moore of the University 


Se ts of 


‘ing of ores, minerals, metals, and metal prod- 

ciety for almost 3 25 years as a ‘company is for general inorganic determinations, whether in the 

brating this yea its Seventy- fifth sect - con field, at smelter, warehouse, or shipside and renders con-— 


wat 
tinuous business. ‘trol and u umpire assays. 
= 

Henry G. Hanks, originally established D. Imrie, who was associated with Mr. Hank 

“came to California i in 1852, first engaging in the manufac- med years » is President and a director of the “company; . 


ture of fine chemicals, reagents, and paints. built one T. P. Dresser, je. , secretary of the A.S.T.M. Northern 
of the first borax refineries in this state, “taking crude California District Committee, a member of Com 


borax obtained from the borax springs at Clear Lake, a mittee D-18 on Soils for Engineering Purposes s and several 
and producing a refined product. His interest was of its subcommittees, and representative of the company 


“always centered i in metals and minerals and resulted in his membership in A. 1.5. : M., is Chief Engineer and a director; 
establishing one of the earliest custom chemical a nd assay — Prentiss T. Bee, , who represents his company on Com- | 


laboratories ia California, in 1866. He was California's eT mittee D-19 on Water for Industrial Uses, is a director; and 
state mineralogist. L. Martel i is Vice-President and director of the con company. 


In 1887 his son, Abbot A. Hanks, joined him in busi- 
and i in n 1896, upon retirement of the older Hanks, the 


business was transferred to him and placed i in his name. 


1924 the firm was incorporated, at which time an 


_ interest was acquired i in the business by a number of the Elections eines S. A. . Board ” Director 


int 


older members of the staff. 


Strauss, \ Vice- Vanadium Corpension 
- been reelected for a term of three years as a member of. 
the Board of Directors of the American Standards . Assoc’ 
One of the i iness is the tion. In: addition to Mr. Strauss two other men were 
sampling coon ie cement, examination a and tests of of ‘elected: namely, Carl Breer, Executive Engineer, Chrysler 4 
concrete aggregates and determination of concrete mixes Corp., and John C. Pa ker, Vice- President, Consolidated 
and making examination of existing concrete in structures Edis Company of New Y ork. Announcement was 
by core cutting or other means. A force of trained inspec- ‘made also that S. Bruce Black, President, Liberty Mutual 
2, tors covers mill, shop, and erection inspection of agi » will serve as a member ‘of the Board of — 


tural steel for buildings, bridges, and other structures and - Directors 1 representing the National Association of — 


Supervises the 1 mixing and | placing concrete, as well as 
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BY Were Molded at 350 F. and 2O00-psi. pressure. one. With longer cures the soybean-phenolic material 
| ee _ They were conditioned 24 hr. at 50 C., cooled to room becomes progressively weaker. This is probably owing | | 

a” | 2 temperature, and broken in the machine. Three curing _ to the breaking down of protein at the high tem eratire 
times were used, 10, 15, and 20 min. Three 
tested for each, and the average recorded in Tab | 
| i vee en range, as furnished by the manufacturer, is also 
— _ 41. L. Hopkins, *‘A Useful Convention for Calculating the Modulus 
Elasticity and a Nomogram to Help in Computing the Elastic Modul 
| the Flexural ASTM Buiter, No 98, May, 1939, p. 
| 
| 
— | 
— 4) 
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‘Saturation Coeffi ficient Vo ies for Brick by the 
Absorption- Boiling an Abin Porosity ‘Me tho 


d Paul V. Johnson 


Eprroriat Nore.—In an investigation at National ulk 


dt 
of Standards on the weather-resisting properties of zinc-flashed volume of the specimen ‘expressed i in per cent. Washburn 


and glazed brick, the res of the brick to frc 
a nd glazed brick, the resistance of the brick to frost action is cor- and Bunting* show that the percentage porosity obtained | + yee 
related with both the absorption- boiling and the 


by! the water soaking 1 method for ; a stoneware clay fired to 
‘porosity sz saturation coefficients. Table I III in the accompanying 


gives data obtained from one series of brick included inthe Py rometric cone No. 10 equivalent to approximately 


_ former investigation. The brick of series 1 and 2 (Tables I and 1330 C. ), was ©. 8 less th the - that obtained | by the —— | 
ID are not glazed, but were included with series 3 to show ex- pansion method, and for a red- -burning clay fired to pyro 


Wi 
treme differences between the saturation ¢ coefficients as obtained metric cone No 0. 03, to 1080 
by the two different methods. The absorption- porosity ratio 
__ shows substantially the true relation between the pore-filled vol- 


ume and total pore volume of the brick and inasmuch as this is ae ratios sbove 0.90 b have withstood ¢ over jo cycles of 
_ not always shown by the absorption-boiling ratio, the former = freezing and thawing without showing signs of ‘failure. a8 


ratio should be more reliable for the behavior ‘Inasmuch as saturation by boiling may not fill the pores 
k in the f nd-th 
and-thawing tests. compel , the C/B values may be higher® than those of 


4 = W/V where W is the percentage volume of water absorbed Er, 
24-1 hr. immersion, and V the percentage Porosity (de- 
> 


Socte: ifica’ | ion n f the 
= OCIETY'’S rontative ape specifications for termined by the air expansion method), exclusive of the 
> brick 0.80 as the maximum limit for the sealed pores. 


turation coefficient for bricks subjected to considerable The results obtained for both the C/B. and W/V values * 
moisture at and to temperatures below freezing in arpa determined on three different groups of bricks are given 
such as foundations and parapets. For bricks subjected T. Tables I, Il, and The bricks of group (Table 
-amoderate amount of moisture and to temper ratures below a a ‘eincellendeies lot nade of nondeaired clays and were = 

"freezing, such as in the walls of buildings, the ‘maximum selected at random fron samples corresponding to those a ,. 
limit of 0.85 is specified. tested by McBurney and Eberle for freezing and thawing of Ve. 

The saturation coefficient is. generally the building brick. Those of group 2 (Table ID are non- 
“ratio of easily filled p pore space to total fillable pore space. deaired soft- mud bricks from a Connecticut producer, and 

Tn the specifications* and as described in the corresponding — those of group 3 (Table IID are buff brick made of a’ ‘non- 

methods of test, the saturation coefficient is the ratio of re refractory”’ deaired fire an C a Ohio 

absorption by 24-hr. cold immersion to by 5: 5-hr. In the ‘tables: 


boiling. Each of these two absorptions is expressed as weight water 24- 


4 percentage of the dry weight of the brick and in this =—— expressed in percentage of the weight of the dry 


The saturation coefficient, C/B, is the same in value as weight of water absorbed by . boiling and 


: the ratio of the volume of water absorbed by | 24- -hr. cooling (after 24- hr. “expressed in 
_ mersion to the volume of the pores filled with v water after a “percentage « of the weight of the dry brick; of 


boiling. Therefore, B minus C, expressed in volume, =6 converted to volume percentage of 


should represent the volume of air available in the pores. a volume of the brick; and —t*~*S i 
to serve as a cushion to relieve pressure caused by expan- porosity (exclusive of sealed percentage 


during freezing. of the bulk volume of the brick, 


However, the saturation method for obtaining Table I, the results obtained for ‘the miscellaneous lot 
the C/B coefficient may be in error due to the fact 


ks indicate that the differences between the C/B and 
some of the may not be completely filled with water of between the C/B an 


wiv values for individual bricks range from zero to 


. 0. 055. With the exception of brick ¢ these differences are 


micropores into which ‘the water does not enter when negligible since they are less than the range in reproduci- . 


OS 
A method fr equently ‘used for determination of porosity ‘The results | for the sofe-med Connecticut 


consists of soaking the specimen in a liquid by ones 5 bricks of group 2 (Table II) indicate differences between 


un 
under partial vacuum and cooling. _ The porosity is the — the C/B and the W/V saturation coefficients ranging from 


; NOTE.—DISCUSSION OF THIS PAPER IS INVITED, either for r publi- © 0.150 to 0.212. oe All bricks of the series, , according to the — 
cation or for the attention of the author. Address all communications to 

AS.T.M. Headquarters, 260 S. Broad St., Philadelphia, Pa. Washburn and E . N. Bunting, ‘Porosity; VI. Determination 
Senior Technologist, and Associate Technologist, sespectively, Na- of Porosity by the Method of Gas E Expansion, Am. Ceramic So 
Bureau of Standards, Washington,D.C. 5, No. 2, PP- 112-129 
 * Tentative Specifications for Building Brick (Made from Clay or 1 Shale)  § Technical News Bulletin, No. 234, Nat. — Seendacds, October, t, 
(C62 - 40T), 1940 Supplement, Part II, to Book of A.S.T.M. Standards 1936, 

_ *Standard Methods of Sampling and Testing Brick (Modulus of Rup- —_‘°J. W. McBurney ey and A. R. Eberle, “Freezing and Thawing Tests fo 
ture, Compressive Strength, 67 1939 Book of = Building Brick,’ Frecedings, Am. Soc. Vol. 38, Part 
A. TM. tandards, Part II, p. 104. 470 G | 
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eet the - requirements by safe margins. However, all 


between the corresponding C/B and W /V saturation coeffi- - } 


ile all bricks ra ratios Table it is seen the 


pecimens of this group, with the exception of No. 29, 


“failed by breakage when subjected to 50 ‘0 cycles of freezing ve higher th: an 


and Method B of the Society's s tentative 

The between corresponding satura- 
tion coefficients obtained by the two different methods are 


found: bricks” deaired, fine- 


gether with the deairing treatment are to the 
formation of large numbers of pores approaching micro- 


cients range o 0.255 to 0.32 26. All of the C/Br ratios 
the o. 85 maximum limit : of the tentative 
specifications, *ranging from 0.057 to 0.100 higher, whereas 
_ the W/V coefficients are all less than the 0.80 | limit of the 
; tentative specifications, ranging from 0.116 to 0.198 lower 


However, these bricks w vould not be because of 


The data are on to 
_ assumptions as to the maximum allowable saturation co- © 
efficients as defined by thei W/V ratio. _ However, such 


‘pores in size. _ The bricks of group 3 (Table IID w ere made > nb limits in ‘many cases will be appreciably lower than those 


- 
Tentative Method of Freezing-and- -Thawing Test of Brick (Cc 67 - prescribed by the C/B ratio. The results of further in- 


39 T) 1939 Book of A.S.T.M. Standards, Part II, p.930. 


TABLE 1 I.—SATURATION COEFFICIENTS AND | OTHER PROPE R- | 
TIES OF MISCELLANEOUS LOT OF NONDEAIRED BRICKS. 
Brick ¢ | Stiff- 
‘Cut ‘| |. ut {| | 


= 
fe 


TP. rae of total pore space filled by boiling. 
on Bricks a and ¢ withstood 50 cycles without loss. 


| | FC-2 | FC4 


0.684 | 0.626 
ho. WB/ 
—_— 
«8 Percentage of total pore space filled by boiling. : 


ya 
ae. 


A 1941 Heating, Ventilating, / ir Conditioning 


Guide 
Ventilating, Air Conditioning Guide issued by ‘the American 
Society of Heating and Ventilating Engineers. This nine-— 


. noenen edition of this annual publication follows i in style 


"vestigation, ‘which is now being” undertaken by 
authors are necessary before recommendations. can | 


at 


ons 
ow 
Cane 


100 W B/ 
Failed, | 49 


| 


| 


a Percentage of total pore space filled by boiling. 
i Brick 29 withstood 50 cycles with less than 1 per emt loss in weds 


» STIFF-D -MUD (FIRE CLAY) BRICKS FR ROM ‘OHIO. 


FC-13 FC-16 | FC-18 3 FC-20 


| 
| 


Motors; ‘Special Applications and Miscellaneous (air con- 
_ ditioning and disease, transportation and industrial air 


conditioning, dry ing systems, etc.). 

A new chapter | on Thermody namics of Air and W ater 


"Mixtures has been included. large ‘number of authori- 
ties: the industry and members of the si society have ¢ 


tributed and an effort has been / made to include authorita- 


and format previous volumes but has a number of — dy ‘tive new 


ne technical data section o 
design of heating, 


ranged into seven main sections as follows: 


Load Calculations Cheat t transmission, air 


new data which are constantly being developed i = 
; this is rapidly growing field, a considerable amount of data 
coming from the A.S.H.V.E. Research Laboratory in 


“Ss An important part of the Guide is the Catalogue nial 


Section, in which much useful information has been | SUP- | q 


| 


plied by the various manufacturers, and this section has 


leakage, heating and cooling load); Combustion “and been grouped i into subdivisions for convenience in locating 
Utilization of Fuels; Steam and Hot Water Heating (heat- = data. 4 In addition to the technical data section there is” 


4 ing boilers, piping, hot water heating systems, district 


and Conditioning Qwarm air systems, central s systems, unit 
heaters, cooling, spray equipment, air pollution, sound 


control, etc. Instr iments 


given a ‘a membership list of the A.S.H.V. E. Two 0 com: 


is = heating, pipe, fittings, welding); Air Heating, Cooling plete indexes co cover the equipment and catalogue data 


— 
‘The handbook is available a at. $5. 00 a limited 
of thumb-indexed copies at $5.50 peach. 
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— 
— | 
| 
Wie, 
| B | 19:8 | 169 | 174 8B 
| 286 | 20 | 23.8 (28.6 (27.9 |2%4 : 
0.799 | 0.677) 0.888| 0.885 | 0.815 C/B 
5 0.787 0.661 | 0.888 0-830 0.796 W/V _ | 
Brick | Brick Average 
|, | FC9 
— | | | Sor | | | | 
— eet 43 | 0.938 | 0.950 2 | 0.907 | 0.919 | 0.941 | 0.922 | 0.914 = 
45 | 0.612 | 0.636 7 | 0.646 | 0.603 0.645 0.667 | 
i 98 | 0.326 | 0.314 55 60.261 0.311 | 0.296 | 0.255 | 0.277 
} lating and air 
at 
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NOSIS” 
A die-cut specimen exactly 100 mm. long and 1.6 mm. wide is 


mersed i in liquid and the change in length, AL, read without 

; removing the sample ‘from ‘the ‘tube. The 
—- increase in volume, AV, is read directly from a prepared © 
“table. is fast and sin simple anc and there are no calcula- _ 


Results of tests are given and the new is compared with 


present A.S.T.M. two give results of 
"comparable 
With good swelling agents AL is sensitive to calender grain. 
- ‘The test is therefore useful as a measure of grain ef effects. 


q 
vei 


would be very expensive because 


ve - ~ we 
r Description OF PROCEDURE 
The test specimen is 100 mm. long 
1.6 mm. wide. The thickness 
vary from 0.6 mm. to 3- .o mm. 
omg a standard A.S.T.M. . te tensile 


sheet® e thickness is 1 9 mm. 
_ The samples | can be die 


Ov 


(0.075 in.). 
; cut from any sheet of stock more 
7 than 100 mm. long ‘and 2 mm. . wide. | 
The best procedure is | to cut 
strips at right angles to to each other 
from. a tensile sheet and to take the 
average swell of the two strips. 
An experienced ‘operator can | cut 

such» samples within o. 5 mm. 

4 
of the exact length. ith an 
experienced operator the variation 

may be much as 1.0 mm. iS 

NOTE. —-DISCUSSION OF THIS PAPER IS 
INVITED, either for publication or for the 
attention ‘of the author. Address all 
“tunications to A.S.T.M. Headquarters, 260 
Broad St., Philadelphia, Pa. 
> * Presented before the Rubber Division of 
‘the American Chemical Society, Detroit, 
, Friday, September 13, 1940. 
Chemical Research Laboratories, , The 
B.F. Goodrich Co., Akron, Ohio. 
Tentative Methods of Test Changes 
14 in Properties of Rubber and Rubber-Like 
_ Materials in Liquids (D 471-37 T), Section 
1939 Book of A A. M. Standards, ‘Part 


Il,p.837, 
4A sheet made to ‘i tested in accordance 
4 with the Standard Methods of Sample Prepara- _ 
tion for Physical Testing of Rubber mie, we 


39), 1939 Book of A.S.T.M. Standards, 


ed 


“veloped to the comparative swelling « a 
variety of liquids on a variety of compounds. To carry — 
out such a program by the regular A. S. T. M. method? 
of the large number oO 


aluminum tags \ wired 


ubber 


Immersion Test fo 


£ Compounds 


desir ER, 
S pe ‘make a a correction to the increase in ia: 
_ AL. The correction to the original length and ‘separate 


~ calculation 0 of volume change, AV, based on the corrected : 
length is not necessary because the correction to” 


Immersion Tubes: 
i immersion tubes are approximately (250 mm. 
and are sealed at one end. ‘They can n be quickly and 
easily made from 1 1o-mm. Py rex tubing. In the bottom n of 
each tube is placed a piece of 7.5-mm. glass rod about2 
em. long with square cut ends. This rod is for convenience 
in holding the tube while making readings. 
These tubes can be closed with small corks or rubber 
stoppers if the € vapor pressure oft the liquid 1 is not too high a 
If the tubes are to be heated, ; a small breather hole should a 


. be made so that the corks will not be blown out by the | 


air. Under conditions where the vapor pres- 


sure will be high the tubes should be cooled and sealed ¢ off 


numbers can be put on the or on 
While 1 Io-mm. tubes are preferred, other sizes from 8 


1 —Reading Table. 


LLETIN 


ct 

ac 
uch | ony 
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TABLE L.—RELATIONS OF AL to AV. 


07.8 | 605.000 | «fom 100.0 mm. is read to the nearest 0.5 mm. The correc- 
i tion to AL is added to give AL , corrected, in millimeters, | 
7 Since the original length is 100 mm., AL in mm. is also — 
in ‘per cent. The corresponding AV in per cent 
aa then read directly. from Table I + more than one time of 
Rae is requested, the operation is repeated. a 
am Parallax in reading the length is eliminated when the 
line being read goes straight across the tube as s seen 
through t the = liquid. etd the inked lines are drawn as shown 
- in Fig. 1, two black dots will be seen in the wall of the 
tube and ont coeresponding line under 
the test specimen s slightly which 
may make a di ference ¢ of as much as 0.5 mm. in AL. 
piece of small, stiff wire bent zigzag ina plane can be used 7 | 
to hold the sample flat if the tube is corked. 
Typical results and 1 the 1 me thod of recording ae ‘given 
in Table. 


. -240.9 
244.3 
-247.8 
. - 258.2 


— 


@ 


pounds U sed: 


Cor rubb 


tread, tensile sheets cured in a press 

by the standard AS. .M. procedure. Compound RCG 
"was a high-g gum, air-curing compound which was calen- 
dered cold to get maximum calender grain and cured by — 


74 ‘standing at room temperature. Compounds N and 
neoprene and perbunan, respectiv vely, were mixed and c: al- 


- endered i in the factory and cured in a Press. 
mm. to 15 can be used satisfactorily. results 


will vary somewhat with the size of the tube because of © Effect of Solvent Valu Volume on all AV: : 


the variation in the ratio of volume of solvent to volume of In Table data with three different 
eer sized tubes together with results secured with the stand- 


i: ard A.S.T.M. | “procedure. In t the 8- “mm. tubes were 4. 3 
ve 
tubes can be placed i in racks either vertically or at 
an angle to the horizontal just large enough to keep the | ie _ TABLE II.—IMMERSION IN GASOLINE. 


liquid from flowing out if the cork comes out. . In this _ 


a large number of tubes can be placed i ina a small co con-— Compound x ‘Corrected, 
to A 
stant temperature oven or ther 


__ The reading t table (Fig. 1) about a foot square and hav- 8 


a .glass topissetatanangleofaboutisdeg. withthe = 


. Standard millimeter graph paper, marked TABLE IL.—SOLVENT VOLUME versus VOLUME INCRE 


in ink at convenient lines to facilitate ‘reading the increase Ratio, __Volume Increase, per cent 
in length of the test specimen, is is fastened over the glass Tube Size, Acetone | Benzene 


| 341.3 | 493.1 

piece is put into the tube and then 2710 Te 36 60.2 

checked and any deviation from the standard 


as a correction to AL. For e if | 


7.6 
te 
9. 
9. 


March 1 


— 
7 
| 
| 
= 
corked or sealed. The tube is then kept at th — 
- tube is then kept at the Specilied Disintegrated. 


T: ABLE SAM PL LE. 


16.4 17.8 
137.9 193.7 203.2 
200.1 | 282.8 302.2 0. 193.7. 164.9 | 277.0 2 T 
.06 5 211.3 | 283.7 | 316.6 | 2.7 
190-8 | 211.8 | 226.7 | 300.3 | 


142.0. 

13 223. 815.4 | 263.7 478.5 | 431.6 | 1.8 | 4.2 
304.7 | 300.4 434.1 438.9 | 5 

302.3 | 301.6 13-3 | 435.6 | 


Benzene by determining AL in two d Comparison of the 


a AL in two directions on a tensile sheet with the AL of a | 
15-mm. tubes, 25 The i immersions in lubri ak: from a piece of le 

were at 80 C., » the others | at at room temperature. _These Should give a measure of the grain left in the tube. s ve 


4 ‘results are the average of two determinations, one with Effect of Thickness of the Sample: 

grain and one across the grain. . The AS.T. M. 
a 


In 1 Table V are given data on two of the stocks sheeted 


sults are also thea average ge of two determinations. Ee 
ind cured to different thicknesses. All of the i immersions 
mm These results ir indicate that usually the volume of solvent — + 


were run ‘at room ‘temperature &-mm. tubes. 
- does not have any ; pronounced effect but that in some cases, E 
a difficulty was experienced in working with the thinnest 


— not great and are probably due in part to differences in 
Effet of Calender Grain: ratio of solv ent volume to rubber volume. 


In Table IV are given the ave erages, for three compounds, " ‘Comparison OF THE New Leia WITH A. 5.” 
two” determinations with the grain, ‘two across the = 
grain, and two by the A.S.T. ye immer- Comparison of 
sions were run in 8- -mm. tubes at room _ temperature. In Table VI are given data comparing the results o 
| From ‘these results it is apparent that the calender grain ‘tained by the new method with those obtained by the 
a very pronounced effect on AL. of the devia-— A.S.T.M. method. All results reported are the average 
tion between the new method and the A.S.T.M. _method  ¢ of f two determinations. 1 In the new method the ‘strips : 
is probably due to the fact that the thickness does’ od were cut at t right angles ¢ to each other and the i immersions — 
change in proportion t to the length. The results also were run in ro-mm. tubes. Other comparative data have 
| thinsne that there is considerable calender grain left in been given in the preceding tables. [arg es as 
this sheet of er N and very little in that of com-— In many cases the results are very close. In others the 
pound RT. numerical check is not good although | it is close enough 
. the tation between AL and AV in the new method — for p practical purposes. For example, in a preliminary 
based on the assumption tl that swelling i is isotropic, it is- comparison of compounds for various uses the difference : 
obvious 1 that if the calender grain is kept at a minimum, between a AV of 3.0 and one of 6.0 or between 218.0 and 
the most satisfactory will be secured. 241.00 would be of minor importance even though, as 


aumerical checks, such results would not be considered 


TABLE VI COMPARISON OF METHODS, 


Volume Increase, percent = 


n Benzene In Acetone, “iy 


Tube 


‘ 2 
23 
TE 
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Tube ASTM 

yA 
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Volume Increase, per cent 
Room Temperature, — 


 26days 


"accurate ke. The greater precision of the gravimetric. 
method i is counterbalanced by the sources of error inherent | 
in the ‘manipulations. 
Repraducibilie: 
To determine the ty of results, a large 
pumber of results were examined to see how 


closely they agreed for supposedly identical determina- 


tions. . Since AL is read only to the nearest o 

are many cases W here the spread i in AL is O. 

_ swelling of less than 5 50 per cent this AL value corresponds 

to about 1.5 to du o per cent in AV whereas for a swelling 


4 g of | 400 per cent, to 4. .4 per cent. Of 288 deter- 


_minations there Were 14 Cases where the spread between 


0.5 mm. there 
mm. Fora 


swellin 


the two values of AL was more than o.; mm. This was 


true in in only one case where the swelling was less than 50° 
 percen cent. t. Of 156 determinations by the A.S.T.M. method | 
= was only one case where the spread was more than 
2.5 per cent and the swelling less than 50 per cent. — With 
low swelling the checks are closer by the A.S.T.M. 
method. With swellings of over 50 per cent, however, 
there were 41 : cases where the spread v was Ov ver 2.5 p 5 per cent 
_and of these it was over 5 per cent in 24 cases and over 10 


cent in With higher swellings the two methods 
seem about equal in 


peed of Operation: 
The time required for the measurements by in new 
‘method is 10 to 20 per cent of that ‘fequired by the pres- 
ent A.S.T.M. method The « calculations, which take as” 
much time as the measurements by the A. S. 7. method, 


‘eliminated. _ The time of the a operator re- 


are entirely 
- quired for a ‘single | result is thus only 5 to 10 - cent of | 
ALS. T. M. method. 


_ Some types of immersion which are very di icele by the © 


T. method are easy by the new method, for 


ectroscopy 


h Bibliography 


Bris phy on n Spe 


1, isa publication entitled ‘Bibliography of Spec- 


tr ochemical Analysis’ by D. M. Smith 


This book lists some 500 ‘references with explanatory | 


- notes on most of them and i ina number o of cases short ab Da tae 


$tracts 


to in the field of 


of 150 per cent it corresponds to. 3.0 per cent and for a 


led; 


= 


ASTM BULLETIN. 
— 


immersion in _—— at high temperatures. In Table V II 
are given results of such immersions obtained by the nev 
- method. | The tubes wi ith 1 samples i in them were cooled i in 

dry ice and the Freon 12 distilled in from. cylinder, 


The tubes were then sealed in a blast lamp. They were 


at room temperature for 26 days and then at 


> 


of the New 


Procedure: 


With properly sisi tensile sheets, a — strip can 
cut by an experienced operator and immersed without _ 
‘checking on the initial tial length. Such a procedure is very 
fast and gives fairly accurate results. 
The use of two strips cut at right angles to each other 
and the « checking of the initial length give improved er 
curacy and require little time. 
Various improvements for both speed and ace 
curacy bvious. An improved method of 


« 


cy are rather o ove 
‘ting samples would eliminate the: need for the initial read- 
ing. The use of tubes with flat bottoms of uniform thick- 
ness together with a suitable he holder would eliminate 
necessity of aligning the bottom end of the strip. suit- 
ably mounted, movable, low-power microscope would 
the readings c of AL more accurate. scale made 
_ for the direct reading of AV would dinines: the need for 
_ using the conversion table. Alt of these improvements 
could be incorporated into special apparatus at relative rely 
low cost so that accurate determination could made 


rapidly. 


“4 Conc uston 


i immersion procedure described here is faster 


ome the present A.S.T.M. method and. gives results of 
comparable accuracy. Tt requires less space and less sol- 
vent. - The most s serious s objection t to it is the ¢ occurrence of 
_ anisotropic swelling due to “grain in the rubber. How- 
ever » there i is usually more grain in manufactured articles, — 
such | as hose, than in tensile sheets. Both methods are 
useful chiefly for the preliminary evaluation of compounds. 
‘The final test frequently is made on the finished article 

— 
_ The sensitivity of this test to grain n effects si suggests ‘Jala “2 
__ its use with a good swelling agent will be a useful tool for 


Measuring: the extent of such grain in various 


The author wishes to express bie ‘appreciation to 


B.M. G. Zwicker who made | most t of the. experiments for 
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-ESULTS REPORTED to Committee Cr on 


peas? 
asonry Mortars by cooperating laboratories on the cube 


cements or mixtures of portland cement and lime v aried 


so greatly that the author has been interested in deter- 


‘mining the causes. The “cooperating aboratories had 
been directed to bring the mortars to nin. 
as determined by the 10-in -» Vein. drop | flow table de- 
scribed in 1 the A.S.T. M. Tentative 
Masonry Cement gt 38 T),? but the variable nature 
of the supports ‘was brought out in the discussion The 
question of the accuracy of various flow tables” in 
meeting the specifications also ) came under scrutiny » SO 
that correspondence with makers of the instrument was 
carried out by the author. This elicited the information 


"4 that in some machines the i impact was on joo cam and i in 
-some on the shoulder. — In the former | e, the drop 


varied, with the speed of rotation, from o. in. upwar 


"PREPARATION OF Tee Mortars 
_ A mortar that will not change appreciably with time 
So! be used in experimenting with the various factors 
capable of affecting the results of the: flow table. -Mor- 


_ tars made from soaked lime putties ; and sand, when given 
sufficient | stirring to overcome the effects of the -thixo- 
“tropic character of the lime, and when loss of moisture — 

prevented, are suitable for this purpose. 


- Putties were prepared by soaking a fine- -grained Ohio 


dolomitic finishing lime by soaking 2 completely 


hydrated Pennsylvania dolomitic lime D, and by hy drating 


with a a large excess of water. 


origin and partly local outcroppings of sandstone. 

It contained 0.3 per cent of clay and was given sufficient | 

soaking to saturate the clay thoroughly. This required 

- an amount of water equal to 1 per « cent of the dry weight 

of the sand, including the absorption of the sand grains 

a themselves. The mortars were made 1 up with 225 parts 

of sand to 40 parts of lime solids. by weight. Since 

"numerous experiments have failed to show any significant 

"difference between the flow over a table ' wiped quite dry 

and over one lubricated with oil, most of the experiments 

feported here have been run with a dry surface. ~The 


"spindle was kept well to maintain a constant 


The sand uscd was from a local river, partly of glacial — : 


ngths of mortars made from local sands and masonry _ 


Fact ctors Af fecting | Flo ‘low-1 low-Table Determination 


Consistency 


F. O. Anderegg’ 


f 


“The force imparted to the mortar by the impact t of the . 


»w table may be governed by the weight of the flow 
table, by the distance of the fall, by the part of the 
apparatus receiving the impact, and by possible cushion- 
_ ing action: of the support. | To study these effects, a flow 


table was fabricated | having an extra a long. shaft so that 


_ the impact would be on the cam. The weight of the 


table | was 13.00 lb. at the start, and the distance fallen 


measured as o 0.400 in. when rotating the cam at 100 
; ‘This gave an impact energy of 5. 20 in-lb. W ith | 
this” setup ) flows were run with the three different lime 
“mortars, each at three consistencies; _and with the flow 
table on a variety of : supports, ranging from a wooden. 
table that was fairly stiff, to a heavy concrete a 
which the table could be tightly bolted. This pier is 
3 ft. high, with a base 12 by 12 in. and a top 8 by 12 in. 
and weighs approximately 370 Ib. The ti table was also 
‘set loosely on the pier with the nuts removed, permitting — 
a smal] amount of bouncing. k was also placed loose on 
the concrete floor and on a small brick f pier, 8 by 8 by 22 in 
After completion of these experiments, the 
shortened and the cam was undercut so that the impact 


- would be on the shoulder, with a drop of 0.500 in. ~The | 


_ Same measurements were made as before. _ The table was 


then put in a lathe and turned down until the weight 


9.00 and the flows were again measured. 
Each time before the mold was filled, the mortar was _ 
very thoroughly stirred up, and in filling the mold care 
was taken to avoid id compacting, for the reasons described | 
= w. The flows « observed with the three different lines — 
seldom differed more than o. 25 per cent, , corresponding | to ‘i 


1-in. diameter difference, and the ; averages of the three 


Of the variables studied i in these ‘experiments, the n: nature 


Tti is obvious that the age table should be bolted to con- a 
crete piers of adequate inertia. The effect of the force © 
"transmitted to the mortar from the impact, the energy 
nce of which 1 ranged from 5 5. .00 to 6. 48 in-lb., appeared tobe | 
little greater than the error of the measurement. _ The 
results when the impact was on the cam seemed to indi- — 
cate a possible cushioning action of a small magnitude. _ 
aa 
Errect or AcE THE Mix 


4 When portland cement is mixed witl 1 water it combines | 


slowly” during operation, to i Ww to with part of the water. and 


the periphery. 


NOTE. —DISCUSSION OF THIS PAPER Is INVITED, aie _— pub- 
lication or for the attention of the author. _ Address all communications 
A.S.T.M. 260 S. Broad St., Philadelphia, Pa. 
on Building Materials, Newark, Ohio. 
Book of A S.T.2 M. Standards, Part Il, 877. 


at first and chen a at a a slower rate, , $0 that smaller 
changes i in consistency occur after the first hour at room | 


dry hydrated lime mix s stiffens much 


measurements are givenin Tablel. rh 


io 
+ - ‘ 

can 
out 
cry 
ac- 
Ck- 
old 
ade | 

r 
nts 
4 

for 
is 
all 
| ition Of mixing water is required to maintain a given 
a 


EFFECT ACT “The drop in she flows of mortars containing portland 
—_—- — cement i is very marked. This fact points strongly to the 
oo = — need of very exact specification 0 of time intervals in testing mq 


Table | Table Masonry cements and mortars. Since but a small part of 


— Loose 
Consistency on “on | ‘on —- Masonry mortars: is s used in less than an hour after mixing — 


| : = Bri . and since the curves es reproduced in Fig. 1 have some tend- 


crete erete 


 ency to flatten | off after I hr., suggested that mortars 
| | x “108 be mixed, ‘say, for 10 min. with enough water to 
bring them to a flow of something like 130 per cent. 
0.500 | x 12.96 = iff 72 | 69 | 71 | 68 | 64 Then they should be allowed to stand for an additional © 


9.00 = Stitt 
4.500 in-lb., on Medium | 107 


than a mix with portland cement. Clays vary 
greatly in character and i in the increasing stiffening on 


‘standing. Mixtures. of portland cet cement and lime, and 


“cements, are intermediate portland 


cements and dry hy drated lime. 


The phenomenon of dilatancy or of the sand 
also contributes to the apparent stiffening. — It i is inter- 


= esting to note that when the mason proposes to. “spot”’ 


mortar on the end of a brick or tile, he gives the trowelful 
of mortar two or three moderate shakes to promote 


er cent | 


1ame 


‘Mortar D 


Ow, 
i 


Fi 


ranging 

lime putty I: by volume, 
straight portland-cement ‘mortar. ‘The prc procedure 
followe d was to mix ‘mechanically in mixer” 
with t the addition of enough water to bring the c -con-— 


135 per cent flow at 15 min. after 


red to prevent loss of water. er. Flows w were (2 plus 4: =6, plus 8=14 IE 


at the end of 1 hr. after mixing started and at hourly = 7 Impacts 


intervals” up to 6 hr. ., with the usual thorough mixing Fig. 2 —The Progress 0 of Flow with the Number of ‘Impacts. eT 


before Pp g in the mold. Ty pical results are given in ai 
: Curves I, IV three consistencies, , standard ‘mold. 
Curve Ill medium consistenc 7, tall mold. : 


min. and the flow adjusted to, say, 105 per cent. 
al little experience it not difficult to adjust water 
he mixer to 
‘nan the desired flow ine thr. After this, the fabri- 
specimens should be accomplished | with the 


addition of no more water within a limited time. 


d, 


exceed, say, 10 
x 2 = putty mortars is the reason for Poesy ‘choice in poate 
76 characteristics of the flow table and its mapper, as de- 


F Errect or MANIPULATION OF THE Mortar 
While variations of the order of 10 to I2 per cent have 
ime been obtained with different | supports for the flow table, 


even greater differences may result from manipulation of q 
the mortar by | the operator. For instance, with a 1: a 
the 7 


q 


—T he Effect on the Consistency of of 
= Starting point, 135 per at 16 min. mold wee 
P = Mix 0:1:3 with putt ; 
=H = Mix 0:1:3 with dry 
Mix 1:2:9 with putty B 
Mix 1:2:9 with dry hydrate B . 
Mix 1:0:3 with ones cement. 
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‘ase communicate to the author any y resales obtained. 


center an 
has” been removed “by lifting directly ‘upward. ‘The “say 
effects | of mixing and placing are obv iously more bring out small ‘differences in consistency. But there 
serious with stiff than with more fluid does not seem to be any very serious objection to the 


present ‘specification calling for 25 impacts. The cor 


Flow ‘Cuaracte RISTICS OF ‘Mortars stancy of these slopes, ‘repeatedly confirmed, indicates 


On dents the behavior of different mortars as they ; that, so far as spreading goes, the mason can satisfactorily 
spread out over the flow table, certain differences between uS¢ any of these mortars, provided they have been freshly 
the rates of flc flow during the first few i impacts and later ones ss the board. This does not mean, _ of cours rse, 
were noted. A systematic study has been made with a that after they are spread, all mortars will behave — 


large number of mortars cov ering the 1 range from straight -erly on absorbent — 


portland cement to straight lime. ariations were also 
é made in the ratio of | sand to cementitious material and Evrecr ann Sess or Mou 
the flows. Curves t typical of a great variety of mortars Since the: differences among “these consistencies are 
that are suitable for masons to use are e reproduced it in Fig. 2. brought o out in the first six impacts, it seemed of interest 
After” trying various ways of plotting the accentuate the spread by using higher molds. 
7 method of noting the rate of spread of mortar was worked — “a standard mold | was doubled in height to givea top diame- 
~ out yielding results which g: give ¢ curves that can be readily — ter of 1.5 in. , but the small opening at the top " greatly 
interpreted. After readi ng the initial diameter, two increased the ‘difficulty of filling the mold somewhat 
impacts , were g given and the diameter of the mortar was” _ higher flow was obtained in the first two bumps, but the | 
again measured. — It was also measured after 6, 14, 30 = increase ‘thereafter was normal, as shown in curve III of 
occasionally, 6 and 126 impacts. Fig. ‘smaller mold, designed by Cowper,* was also 
2 Measurement of the flow was facilitated by a series of cused. — It is still more difficult to fill and s seemed to possess 
concentric rings | marked on the table, the distance from no particular advantage for mortars over the other two. 
- the rings to the mortar being ‘measured to 0.02 in. with No change from the present standard mold seems war-— 
small rule at four points. Duplicate runs could <a - ranted | by the experience reported here, 
be made checking diameters within o.1 in, However, advantage could be taken 
Since the mortar spreads out over an area, while tions in designing mold to give greater differentiation 
the diameter is measured, it seemed logical to plot the between flows. The upper - diameter of the mold should 
mpacts ina . geometrical progression. Doing so has led _— be kept the same as at present, | as well as the slope of of ‘the 
o the observation that most well- mixed | mortars, , placed sides. The height might be adjusted : so that the n most 


without appreciable compacting, flow out quite uniformly | fluid mortar to be used would aaah seattle in six aaa 


aber the first six impacts, on the flow table used in these SS SS aa ee 


experiments. Mortars of wide range of composition Types oF / 
consistency have exhibited identical flow character-_ Some: have been raised to the flow — 


stics between six and 30 bumps. being perhaps too complicated and costly. simpler 
-_ Variations from this rule have — ee ee apparatus might be devised which would give an adequate 
_stiflest consistencies because of the difficulty in getting measure of consistency. _ A flow trough has been used with — 
ose one: stirred 1 up and in siacing them i in a the — concrete, suggesting trial of a small replica a for mortars. 
_ Therefore a trough 3 in. in diameter and 12 in. in length bs. : 
cave upwards as “the more fluid constituents to constructed. The movable f partition extended from 
bleed out, or with mortars containing highly plastic lime. bt a line 4 in. from the closed end at the top to 5.5 in. at the © 
‘The effect t of accelerating flow seems at times to ) be aided, bottom. The trough was wiped dry each time before use. © 
as the mortar approaches the edge of the table, by some — The trough showed greater sensitivity with flows of les 
vibration that takes place at che edge. This was checked F _ than roo per cent, as determined on the flow table. Bu 
me 
placing a in various on the table this advantage was more than neutralized by the fact that 
trough showed only small differences in mortars hav- 


ing fl flows agence 100 > and 135 we cent as s measured on athe = 


& compression wave me the impact seems to 
emulate a cracking whip. Variation in this with ‘the apparatus.° 


“among tables all different “manufacture may cause differ- much sensitivity among the more fluid c consistencies. pf 


Portions of the three lime mortars used in studying t the 
effect of the impact were sent to P. L. w 


crit 


-Tequested to measure 


flow again observe: Am. Soc. “Testing Mats., 


nd | __ placing the mortar with the point of the trowel, while - Pie Po | 
| 
of 
ing 
1d- 

-« 

i} = 
7 

“4 
r= 

far? 

i 

= 

ith 4 

iter 
to 
the 

not 
me 
de- higher when the marble wae placed near the 

a ‘iments were performed 
g 

, might be used as a a 

a tories handling mortars of about 70 per cent flow — Journal, Soc. Chemical Industry, Vol. 56, p. 456T |. Rahs en a 
the spreading by increments. If the ‘Donald M. Burmister, ‘The Concrete Flow Trough,"’ Proceedings, 
\or= 4 Tast increment is greater than the one between 6 and 14 Am. Soc Testing Mats., Vol. 31, Part II, p. 554 Rael ef 

1pacts, the mortar shou Cc given a Testing Subgrade Soils,” 
Vol. 38, Part II, p. 5511938). 


ly ackno He with v Cowper has used this table on on 


Time putties and found those that flowed out most slowly 5 
ard flow table. The table,? was had best workability under the plasterer’: trow vel. For 


to give more vibession, was also used. The flows « of the “= mortars, a vibrating table seems to » have t nos ecial advan- 


mortars as received by Rogers varied o +3, and —1 tage. 
from the flows pe w rhen ‘the mortars left } New- From the results obtained, it appears that to get consis- 


ark, Ohio. ’ The: shapes of his flow curves, plotted as in tent results with a flow table, the following | points are = im= 
Fig. were y-actically Bi portant: very thorough mang of the 


concrete pier, and (4) i impact ‘on the shoulder 
for alt three lime mortars on n the Cowpes table w of the sale. ~The apparatus seems to measure consis- 


€ tency fairly well, but it fails ¢ to distinguish differences. in 


smaller 11/sin. in at the top, 2 2 at characteristics of limes. Certain elusive 


_ bottom, , and 3 in. high, for two of the mortars. The m mor- are also encountered that escape the water retention test, 


a yield had a steeper curve adequate t test for these properties is needed. 


7 A M. Pave, Commander, U.S.N., Bureau of Aeronautics, Navy Depart- 
ment. Member Permanent W forking Committee, Joint Aeronautical 


Cart A. Captain, U.S.N. , Chic ef, Design ision, Bureau of 
‘Yards and Docks, Navy 


group of officials i in responsible charge of Rear Admiral, U.S. N., Assistant Chief, 


opment of specifications for and procurement of Nery Deperenent 
ILLIAM OUNG t on d 
ial in various us departments | of the Government, and a 
Division, War Department 
men “er certain of the Society’ s committees ducting with 3 Mr. N. F. Harriman , Vice-Chairman, I Federal Specifica- 
important defense materials. The purpose was to promote 5 tions Executive Committee, was prevented by illness from 
-acquaintanceship between the two groups and to consider attending. 


at first hand the most effective ways in which the facilities | An interesting and entirely informal discussion fol llowed | 
of the Society for the formulation | of standard specifica- — ‘the dinner concerning present emergency materials prob- 
tions and tests and the promotion of the knowledge of the lems of the Government departments, the work of the 
_ properties of materials can be used in the National De- Society, its relation to Government specification and pro- | 
 fense Program. problems, and the directions in which the al- 


The following representatives ‘from various: Govern 4 ready extensive cooperative work between the Federal 


‘ment departments were — and A.S.T.M. in the dev elopment of 


cations could most effectiv ly xt nded. 
M. , Brig. General, U.S. A., Office of Chief of Ordnance, W ar 


Commander, Us, N., Bureau of Ships, Navy Depart- 

B. Chief, Contract and Purchase Branch, Procurement Guide 1 941 


: J. H. Frve, Major, | U.S.A. , Ordnance Department, War Department oa * aa MEMBERS OF the Society who are con- 
Haapico, U.S.A., Executive Officer, Supply Division, cerned with National Defense efforts may wish to | 


Officer of Quereermancer General, Department a “copy” of the Army Specification Guide 1941. This 
Ray Mz. Hare, Lt. Colonel, USS. A. ., Chief of Standards Division, Plan- pamphlet 1 is designed to establish a better understanding 
= ning Branch, War Department. 4 Represented by Lt. John H. Fitch ~ s the specifications u used by the War Department which 


E. H. . Leaver, Lt. Colonel, US. A., Chief, Engineering Branch, Con- will result. ‘more “satisfactory service ‘to the t users 


Division, Office of General, specifications. The bulletin gives purchase information 


y with respect to s pecifications and it is indicated 
Roneer Le Fevre, por of Procurement, Divi-| P P 


sion, Treasury Department that more complete information on Army purchasing can 


D. G. Limots, Major, U.S.A., Air Corps, Wat De partment, Member be found in another bulletin entitled ‘Army Purchase 


partment, 
__ Permanent Working Committee, Joint Aeronautical Board Information Bulletin."’ Copies of this bulletin can be 
E. Mack, Director of Procurement, Procurement Divisio obtained from the Purchase and Contract Branch, 


Douctras C. Mac Deputy Director of Purchases, Office ofProduc- The 1941 Army Specification Guide can be 


Management = Standards Division, Planning Branch, Office of The 


S. McAuuistgr, Assistant Director, National Bureau of Standards. Assistant Secretary of War, W ashington, D. 


HV. ., Ret., Li with - 
guide contains information on specifications u used by the 
ards Division, Planning Branch, War Department 


War Department and on the numbering systems, refers to 


Donan M. Netson, Director of Purchases, Office of Production Manage- fi d. h 
ment "va arious pes Of speci cations, gives” ata on 

W. &. Nawrosr, Le. Commander, U. N., Navy <4 for copies as well as detailed d information classes 
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to the Sym posium o on Spectrogs aphic Analysis, neo A ol skill and cover a field ina year or two which aes 
at the . 1940 5 annual meeting," ‘the tl theme of the first session chemist has | had years to attain. | Refinements come only 


ow vas: accuracy ‘requirements and reproducibility, possibili- with the ye years. _ Again the spectroscopist has opened th the ¥ 
f 


,a phrase, awkward enough it is true, yet it did bring field of Go ‘No- Go determinations w hich by the nature o ‘o 
a series of very interesting if short papers and at times a analytical chemistry ‘is, in 1 the latter, much restricted and 
- spirited discussion. a So , too, did the second session at to many chemical analysts a a i closed b book. a ae ie 
which time “emphasis \ w as placed on the closely ‘related et No-Go analyses are what the engineer w wants 
subject, of results and their interpreta- once a specification has been set. Here there is a chance 
for r misunderstanding | between the supplier of the informa- 


In words, stress was laid o on the | practical features tion desired and the user. Consider a specification calling 


being for 0.007 per cent max. lead. is is immaterial the 
and, because t the a art is new » and the language | has not de- engineer w per 


veloped so that clear concise se definitions are the tule, ‘there cent. Tt passes, “ma pris is all he cares | about. a But if 
exists a need for clarification. 9,006 or 0.008 i is reported then he gets interested : andy wants 


This represented an to require- ‘to know the pr precision factor. In other words, a Go-N 


ments of the metallurgical engineers who, make up the Go method must often have a high | degree of precision at = 


bulk of the membership of the Society's committees deal- the border line w hether it be a ‘‘max.”’ or “min. Be 8s aa 


_ ing with non-ferrous metals with the ability of the spec- The engineer, however, m, ‘may not have | a specification. 


-—trographert to meet them. To most of these engineers spec- He may be developing one and for a material unfamiliar 


troscopy is new. Some expect too much, some too 00 little. . to the spectrographer. _ Here there is need again for t under- ee Man - 
Asa 1 matter of fact many of the alloy ‘specifications | standing each other's requirements and language. These Ar: 


new to the. spectrog apher. has something to learn and other allied questions were explored by accepted 
from the other. | Spectrography has its present (and future) a4 representatives | of each group, some i ah formal or informal caer) 
limitations, as has engineering. ‘Vagueness on the papers, some in discussion. 
hand and results based on wishful thinking or inadequate It has been thought) wise to > print the papers: in view | of 
standards, methods, or experience do not help progress. the wide i interest shown _ after the sessions closed and as a 
| Much i is being demanded of spectrography i in speed and companion to those published in the January » ah 
precision on the ‘routine repetitive quantitative work BULLETIN the on Tools "Analytical 
where the method may only be on the way to standard- 
1 Thomas A. Wright, * Variables Versus Constants in Emission Spec- 


a 


Tool 


The spread of opinion as expressed | in the replies to the a 


HE SCOPE OF or Committee Bs be 


ood aad as including copper and copper-base alloys, =e vr illustrated by the four following 
ast or wrought, for other than electrical use. It is the 7: ny 
of this paper t to discuss the princi- 


pally in relation to committ 
“Spectrographic methods can be applied 


to any ay of the alloys that come under the jurisdic- re 7 


. tion of B-5. The particular value of the spectro-_ 
graphic method lies in its ability to 


Committee B-5, collectively, is makin: use of spectro- 
5» Ys the limiting valecs of impurities rather t har 
-stallations in the laboratories of its v various 


The replies to a circular letter on the subject, how ver, 


disclosed the fact that the opinions of the individual mem- with the | ‘easy familiarity of experience, 
ot that the ‘spectroscope has a proven | ability 


rystallized of the com-_ ely to perform many of the analyses required by the 
specifications and that advantage will accrue its use. 
The opinion should carry considerable weight as it ema- 


nates from a man of very technical with a a 
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spectroscope ‘ope has been successfully Op ess ess over 150 determinations Deve per- 


formed. It can reasonably be argued that these may not 
a y 
properly be considered as part | of the analy sis © of “brass. : 


the determinations have been pet ay and 
fe cumulatively, by daily repetition over a long period of — 


they have established the present high degree of 
omens ee metal purity. The picture can conceivably be still further 


‘consi the possibilities an uf subject and to enlarged to include analyses es performed upon waste prod-— 
ie eich examine or determine advantages” or dis- | ucts, by- products, reverts, and fluxes which would i 


‘It emanates from an administrator and char- crease ‘the total by about to well over 200 d 


acterizes” the executive rather than the technical of terminations. Multiplied by all metals and 
constitutes the least explored and most promisin 


omis 


In enormous volume of production con- 
eventually in unnecessary and ‘noncommercial 


in 


I am n unalterably opposed to it."” 


ous annual byes 


these two final opinions, we find the direct expres- or improvement of accuracy. Before this can 
_ sion of a fear born n possibly of experience that the he official accomplished on a wide scale, the inertia of established — 
_ recognition n of a new scientific instrument will i impose earbi- analy tical custom must be overcome. This responsibility, 
or age product; _and ‘that and it is a heavy one, rests s squarely u upon the e shoulders of 


the chemists; are. merely lighting | the 
Wea 
pathway. To establish itself, the s spectroscope must be 
ment in service ‘potentiality merits taken out of the research laboratory and placed in the 
Pa ‘mature reflection and should be constantly borne in mind — ee control laboratory \ w hich » at the moment, is considerably 


by tl those who extend the use of this in- more the e3 exception n than: the ri ule. 


\ 


Wright in his introductory “paper® seaced that 
_ Passing now to the position | of the spectroscope in the “quantitative spectrography i is an art built on the founda- 


not unexplored but almost unlimited realm of commercial, C ee of a science.”’ Literally, as well as figuratively, 
metallurgical analysis: admittedly the major problems of art is the work of artists; and before the spectroscope — 


strument into commercial channels, 


any laboratory are the accuracy of its chemical determina- can, without reservation, be. considered ‘as an eco 
a tions, th the ‘Cost thereof, and t the time required. These de- nomic tool for the mass production of analytical results, — 
erminations are in some cases markedly difficult or expen- artisans must have replaced artists. Whether true or not, — 
sive aud the results, on occasion, show poor reproduci- “there is a general, impression among many engineers not 


bility . Others not so difficult can be performed with the — closely associated with this work that the spectroscope is | 


-_ Fequired degree of accuracy and speed by anyone of moder- ~ still only a step beyond a scientific toy and that its applica- 


intelligence « and skill. Those charged with the tions are of a highly specilaized, low-volume nature con- 
administration ofac hemical laboratory look to o the spec- P ang chieflv of research, in other words, that the spec- 


as a possible answer to the progressively m -_troscope is yet, to an indeterminate “degree, modern 
problem of minimization on of error and ‘reduction of or must 


cost. . The questions are asked: “Can this device fulfill 
It up to the spectrographers | to so codify 


t > Nagra Ay s of me simplify their art that a feeling of confidence will be 
accuracy? H ow much d eve opmental v w vork is necessary engendered in the minds of the uninitiated. Itis also up 


before, the suppliers of spectrographic equipment, , by poblciey 
minations can be made: it 1s up to those skilled 1n theo otherwise, to emphasize this machine more as a stand- _ 


to and ard tool and less as a specialized instrument for research. 
many other generalized questions important—if its use is to be “widespread—is that 


will the many nonusers begin to think in spectrographic educational institutions include spectrography as a regular s 
the of this ‘course, and “encourage students” to enter it as offering a 
¢ ‘Let us depart for a moment from the immediate scope of with basic training will | become increasingly available to 
Committee B-5 and contemplate the ¢ extent of the analyti- m working» 


j industry; and engineers will graduate with some w 
eal background of ordinary commercial brass. Our first 


knowledge of the assets, liabilities, , and limitations: of this 


thought i is of a simple, routine, conformance analysis f for an 


tin, lead, and iron. ‘on. Wi th the spectrosco in 
pper pe pe 


mind let us now reflect that two component metals hav 

ij omas Wrig t, ““Wariables versus onstants 
been separately mined, milled, smelted, and refined before Spectrograph,” Proceedings r, Am. Soc. Testing Mats., Vol. 40, 1355 
alloying ‘together and that in the ‘direct line of metal proc- C940). 
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pectrographi ic Me ethods of An 


J. 
in amounts greater than those specified 


ring do not care to know the actual amount of 
1. The qualitative analysis of materials t to ) determine elements present but merely wish assurance that they are 
the elements and i impurities present. ‘not present in n amounts greater than t those specified. 
quantitative analy sis. of materials o a Gow Again using the same example, the stability. of the alloy 
Go for routine inspection. requires the presence of magnesium within the limits 
. The quantitative a analysis of F materials tO determine 0.03 to 0.08 per cent. In this particular case, Go- o-no-Go 
‘the amounts of various elements present. methods of can be used and here the 
x In the first group we find many cases where a qualitative E 
rial or as the basis for fature quantitative analy sis The third field of of 
the spectrographic methods of analysis appear to offer may prove distinctly beneficial to the ‘materials engineer 
_ more rapid results than more conventional methods of wet in cases where a material must be rejected. For i instance, 
: analysis. _ For example, the e identification of of materials is in the case of alloy No. 23 previously cited, if we wish to 
>. frequently p possible if the presence or absence of one or two reject a lot of material as being outside composition ae 
_ elements in amounts other than mere traces can be estab- we must report the amount of the objectionable element | 


lished. I have in mind the distinction between leaded | present. In this case Go-no-Go methods are not satis- 
and nonleaded brasses and bronzes which are frequently factory but quantitative results are required. If spectro- 
confused, the difference between chromium and nickel- -gtaphic methods of analysis will provide us with 
chromium stainless steels and other similar materials ‘quantitative answer it is frequently possible to save con- 


which may become mixed in stock. In the case of de- ‘siderable time and money. More comprehensive 


4 fective | parts, a a qualitative spectrographic analysis may can be afforded also to provide a more justifiable basis of 
_ establish the presence or absence of deleterious i impurities, i — - Otherwise, fesort 1 must be had to ) the slower, 


thereby aff fording | a ready clue to the cause of the failure” 


of a given material. Such an analysis is "particularly As an example of one way in which we have made use 
because from ‘it can obtain an order of ‘mag- of spectrographic ‘methods of analysis in 
ed t to field may be cited. ‘It has been our custom not to approve 
el o-: the use of f die-cast zinc- -base parts until assurance has been 
given that the composition is within specification limits. 


upon certain elements’ very that such parts are not die cast and then held 
q small maximum amounts or within certain ‘definite mini- in stock subject to approval by chemical analysis by wet | 


“mum and maximum limits rendering Go-no-Go methods methods. Be Under such a system parts had to be stored and, a 
of analysis of value. I have in mind the present specifica- if defective, sent back and remelted with consequent loss | 


tions covering zinc-base die casting alloys as given of time in delivery of the finished product. With the use 
4 A S.T.M. Specifications B 86 — - 38 T.? In the case of alloy of spectrographic methods of analysis t oi control of 
No. 23, lead, tin, cadmium, copper, 3 and iron are recontrolled | deleterious ingredients ¢ can be imposed on the alloy pot 


within very small limits. _ In the case of the first three and parts are nly cast when the alloy is shown to be 


-) atica limits On this basis all finished 


_ 1 Materials Standards Engineer, Bell Telephone Laboratories, Inc., New ‘parts otherwise sound be There is no necessity 


? Tentative Specifications tor Zinc-Base Alloy Die Castings | for storage at bi 
| 38 T), 1939 Book of A.S.T.M. Standards, Part I, 1153. ‘position parts. 


ual itative . Spectroscopy | fore 


to ve out what is wrong, wher’ is causing i it, and to quick answers. Our problem is not that of mass produc- 


o about it. I am going to use the same argument for 4 tion of spectroscopic data as is s the case, for example, _ in Be 
Chemical Dept., Experimental Station, E. I. du Pont de of the metallurgical industries. We have instead of 
verily arKke, me Newer Trends in na ytica emistry, 
Symposium on Tools of Analytical Chemistry, abstract of published and in order find 0 out what i 
in ASTM Buttery, No. 108, January, 1941, p. 21. ; 
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cas can be drawn up for standards it freedom from r manganese. Itw was found ultimately thata 2 


is obviously necessary to determine the tolerable concen- weld inside the equipment us used was in an advanced State 

trations of objectionable elements, but a still earlier task of corrosion and that the weld w was made with | a high- 
_ is to identify those impurities that can be associated with manganese alloy. This was an error on someone's brad 2a 


‘manufacturing d difficulties or with the failure of a product since no such had ever been purchased knowingly. 4 


+4 


in-use. It is to this sort of problem that we have = ‘spectroscopic analyses indicated the | cause e of the 
" spectroscopy most t frequently i in our laboratory. 


something goes” wrong for no obvious cause, sidered impossible 
aa spectrographic examinations of the product, of the Taw — the sean was torn ian and the weld exposed 
~ materials, _ of portions of the equipment and, of satisfactory to view. Such a use of the ; spectrograph i is even more 


“samples from previous runs often spot some outstanding informative in research work than in plant control. Raw 


~ element which can_ be correlated with the difficulty. © materials of different manufacture can be examined for a 

Practical knowledge o of the operations and tests mayhelp | purity and results correlated with their behavior 

to determine the significance of the results reported. Experiments, results of which appear to b be 

ee, in addition to speed, has the adv antage sometimes be explained by | the presence of a previously aa 
that the presence of a considerable number of elements in . woe impurity which may catalyze certain reactions 

addition to the one responsible for trouble does not ‘con- or the mistaken identity of a sample may be ‘corrected. . 

fuse the resu Its; and, whether the disturbing element is Such spectrographic examinations as these are made as ie 

| ~resent a at concentrations of a few per cent or a few parts — < nearly identical as possible, carefully ke keeping ¢ constant all 

per million, it can still be picked up in n many cases. the conditions of sample ‘preparation, ex exposure, conditions. 

range of sensitivity, , coupled with the speed of such | of excitation, etc. The results are therefore more 


, makes such a test more readily applicable than “purely ‘qualitative. They are semiquantitative. 
: _ many of the conventional chemical techniques. ‘ By ions In our laboratory the spectrograph is sometimes used to 


permit the development of a rapid chemical analysis to a 


concentration procedures such as extraction, 


ashing, etc., range sensitivity previously attainable. 
ably, spectrograph confirms the presence c of an element, and 


“Widicalaienes are sometimes results of plain m mistakes \ which chemical procedures are refined until 2 adequate s sensitivity q 
“could only be avoided by a fully impracticable thorough- is obtained. . Likewise, _where results of spectrographic 
ness in sampling; for example, one package out of a large — analysis are > questionable, chemical confirmation is made, a 
number may have some accidental ‘contamination. if possible. After an analysis is established, the effect 
_ instance f this sort came to our attention ‘some time ago of f impurities is often checked by deliberate addition Ye 


when, in a pilot plant run, a material of unexpectedly low contaminants to reproduce the phenomenon i in question mn. 


_ quality was obtained. _ The material was found by spectro- ah Isolated instances of chemical contamination will occur " 
oe - analysis to contain large amounts of manganese in spite of all precautions, and the cause of trouble. be | 


~ which was known to be deleterious but whose presence + difficult to trace, although it can be identified. The 
could not be explained. Tests of parts of the aeeapenens, spectrograph, we have found, proves a rapid, sensitive, 


agents and raw materials showed substantial inclusive of for such instances. 7 


sentation of pectroanal esults sand Their 


must be convenient, significant, and 


ed precise. Standardization of nomenclature and form of 


report would insure understandability. enience, methods ‘which 

significance, and | precision depend the method and in terms of decimal fractions of per cent. Such results” 

purpose of the analysis. frequently continue to be reported | in the same units 


most producer laboratories quantitative cause they are univ ersally understood and are suitable for 
analytical elopment w work is is concentrated “upon purposes of comparison and for consumer use. 


limited number of ‘determinations a few matrices. In consumer laboratories such as that at Wright Field 


"Standardization of form of specimen and other —— there are usually several distinct ty pes of spectroanalys sis 

u Ww Vv r There are 

such specialization result in high» Precis v cond ucted on a wide ariety of matrices. Thet are 
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ve analy: sis report includes es all positions As spectrographic data are . accumulated, 


& elements detected and a maximum m value representative of the opportunities for intercomparison of plates are multi-- 


the sc sensitivity under | the conditions for each element un- — plied. These complete order of ‘magnitude analyses are 


detected. This ‘maximum value is given in percentage frequently accepted for the solution of ck in oe 
composition but is only an approximation. . This type of metallurgical problems without further work. In case 


"report is used as a preliminary to work by the chemical additional results are obtained on the — the dat 
unit for samples which are limited in | quantity available. 


et 


a ducts are typical samples of this type. “he 
Corrosion | products are ty pica samples of this type. ‘order of magnitude. is frequently 


Much> frequently the information requested re- for a selected list of elements. The procedure for 
a order of analys sis. this these elements is the same as that outlined above. Such 


for identification, confirmation of samples, 
occasionally for lack of conformance to ecificatic 4 


Eve 

Quantitative spectroanalysis. is limited to those deter- 


_minations which have been fully studied with analyzed 


greener than | h 
fr samples throu ghout the range of ‘composition encountered. 


For specification conformance it may only be | necessary to — 


Minor constituents investigate ranges of concentration near thi the limits 


Trace” (ded. The: report of such may be given in terms 


(Maximum order of value i is recorded for traces.) 
“not sufficiently cover the range to ation, 


Borderline elements cause | some difficulties since it is However, they | are ape ena in percentage composi- 
virtually have available for actual com- with as 
"parison analyzed specimens of the wide variety of | bility of the stanc ve. 


c. the spectrum. . The magnesium line is very black and stands 
ra idly i increasin use he ctrogra hic methods i in indus- out rominentl whereas a neighborin line re resentin 


trial laboratories is the fact that quantitative analyses of the same concentration of arsenic is comparatively weak. 5 
- sufficient accuracy for inspection and for production con- Copper lines are strong though not so strong as those of _ 
‘ ‘trol can be made in much less time than is required for magnesium. Nickel, iron, | and zinc lines are weaker, | 
chemical analysis. With the reputation that has been. phosphorus lines are even weaker than those of 
uilt up for the he spectrograph i in this respect, metallurgists arsenic. 
and engineers ; who have problems. in which it should be a It is entirely possible from the spectra of a series of — 
useful are sometimes a little puzzled by the fact that the standard” samples of known composition t to determine 


= 


cannot always tell all “how the line densities for a given n element: vary with 
they would like to know. concentration and to prepare working curves from 


dt It i is acommon n thing to have somebody st submit a sample these concentrations in other | samples can be evaluated. — 


‘some peculiar ‘material asking for a spectrographic These curves will not be the same for different 


analysis. He wants to know how much | of this, how nor for the same element | in different materials. _ Conse- 
- much of that, and how much of something else is present. quently, a considerable amount of preparatory work is 
~The ¢ spectrographer h has to dissappoint him sometimes be- necessary before a quantitative analysis can be made on — 

% cause in the time available with a single : sample of ma- any new material for which working curves are not. 


rat he i is rather put to it to o make ev even a eae 2 . Once they have been prepared, an analysis 


r can n be carried o out very rapidly. This; of course, , means 
is most useful 


ments 


see that differ in the way they show in the been completed. only a sample i is in- 
— 
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As craft! 


ated. to some physical o or chemical property 


e curve 
‘The to the | has been greater the accuracy of the analysis must increase 
~ fold: lest an attempt has been made to consider it funda- for a given tolerance in the ‘‘use factor."’ It is surprising 


mentally an and determine what generalizations, if any, can how difficult it is is to find clear- cut examples ¢ of the depend- 
be made; second, a number of specific cases have been ence of a factor’’ on composition and how much 
stu studied in detail. ay was necessary ; as well a as as desirable t - _— it is to find examples | of logical tolerances i in | 


cal carry on the ¢ latter study by means of cc conversations ons with “use factor. 


7 interested individuals since a literature on the subject is cons r ini nite where such data are available is the 


almost entirely lacking. _ A great deal has been written as minatia i the charge to be added to a 
about specifications and about the accuracy and probable "converter. Thermochemical calculation shows” 
error of a set of results but practically nothing about that) when the total silicon content is about 2 per cent a 


soe! the ape in the converter by 20 to 25 F. 
ure range employed 
a ‘be—why an analysis to be made? This question is ‘i is very narrow (about 200 F. ) wi with its s upper limit fixed by : 


variation of about 3 per cent of the amount present will 


often not carefully considered. In general, two types ‘the resistance of the refractory a and its lower by the pour- 
of problem require analytical work. In one, a ‘material, ing and cooling | charac teristics of the metal, the desira- 
unknown either wholly or in part, mn at hand and it is re bility of an accuracy © of the order nnn is oe 


4 


fa vanadium 


termine fall within pre- 

“™ _ scribed limits; this is control or i inspection analysis. / A rom the — 
little reflection will make it evident that both types of standpoint of use a minimum -g0 sis is suffi- 

analyses require a wide range of accuracies Sadie on | cient. However, vanadium is a relatively expensi | 

and the factor of economy makes a mq more accurate 


nature of ‘the specific problem. 


desirable i in order to avoid needless waste of material. 
ust what ; are the factors which will de 


factor of s ed i losel: at dv ith that 
ble accuracy ‘in any specific case? Ideally, it would “conomy an speed is ‘ ed wi 


nomy is often the 4 
eem possible to enumerate these factors and deduce oe requisit ie 4 
tain mathematical relationships between then em which ny 
would be of general al validity. Practically, this is not the | 4 such as the ahaa a oe: cast irons 1s and steels 


case, Examples are so so varied and relationships so continuous than a batch process. It has been 
‘that i it is difficult even to atrive at a ‘satisfactory set of asa general r rule in this case that the greater the speed 
ome reflection along” these lines with which an analysis can be made , the greater the possi- 


of accurate control o the steel- -making 


UL tile 


with the ¢ difficulty ¢ is possible to increase t the speed o} of ar analysis w 


of out loss of accuracy. B 


- However, it. is possible to list the more important of « case iti is des 
these factors affecting accuracy and to show qualitatively ater speed 
the relationships between them. | Certainly the first factor 


to consider and t the one e which underlies all others (though. problem | of accuracy r requirements; case requires: 


it is not always predominant) i is that. ‘one ¢ related | to the individual treatment and the desired acc accuracy will be an | 
use t to which thet results of analysis are to be put. We This optimum value, a a compromise, which can n only be reached — 
_ for want of a better term. by careful consideration of a a number - of factors, s, chief of © 
which are the use to which ‘the material i is ‘to be put, 


Pa. 
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producibilty in Spectro emical 5 


SPEAKING reproducibility cases the density the imp 


7 


chemical analysis one must immediately specify the type slightly greater r than the y of a background 
application involved. To the ‘itis true that visual comparison by an experienced operato 
copist, essentia ifterences are apparent etween suc is the most teliable method of s spectrum line photometry, 


problems a as production control analysis of a particular  soth 


at one should not ot be too quick to disdain any particu- dan rie 
alloy for con- lar procedure with without due consideration of the factors 
sumer analysis of run-of-the-mill samples o unk no n 
ollowing are typical results “ 
In high “reproducibility as_w« well as 


Ca to 0.1 Standard al-|Internal control— 
Sn 0. ‘to. 3 Solutions—are Internal control— 
| calibration 
0 »ns—-are Internal control— 


Io to 30 “parts per che 


¢ obtained reproducibility 0 y of this order of in in genet 

of a lead alloy using the conirolled spark Powders —are |Internal control-—|\ 


exc itation. residual errors in such, acas¢ p 


Zn 0. 1. 0 Powders—arc |Internal control— Moderate 
@alibration 

0. tos 5. 5.0 Powders—are Com arisonstand- 


consumer type of analys sis where the fre 


qu uently does n not justify the development of spark 1 methods 
the major variables are unquestionably associated with | — 
excitation although in some Cases measurement crrors s also 
pe. an important role. This i is shown by ‘the uniformly 
lower reproducibility of arc methods. For example, we groun 
_ have obtained a precision of 50 to 100 parts per thousand “4 
using the arc method for solutions or pow ders on alloys” led pho- Sins 
copper, iron, lead, nickel, silver, tin, and tometry with plate. The: 


¢ 
In a few v cases where we have had the most ex- _ method is limited, however, by low s = 


perience and \ w here plate ‘background i is virtuall > possibilities ‘of gross errors due to nonuniformity of 


have reached « 4o parts per thousand, but we Rave ney sam mples, difficulties in 
"attained comparable to that of the spark : 


tandards, , and difficulties in obraining comparable elec- 
trode forms in samples and standards. Hence in many 
were utilized. experience with the arc using self- 
electrodes or metallic globules is limited but is not such 
mise bet ONE ‘point, one must bec cor ntent with the low rep roducibility 
to etter than those with =P 
arc excitation. Here background i is higher and 
may further reduce the reproducibility possibiliti 
if it becomes appreciable. under the most: disad- 


pectral sensitivity, 


‘producibility of 100 to 200 parts per thousand is usua 


“that one must conclude that measurement as well as ex- 


itation errors are involved in stich methods. 
analysis. if if care is 
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atl f Testing g Spec pectroscopic ( aro 


ONSIDERABLE work was done in Decem- determine the time of the  impur 


a 


igo in the same chemical sec. to ‘heat up the carbons. strength of the 

would occur in “spectroscopic carbons. _Spectro- of elements occurring in appreciable quantities showed 


scopic ¢ carbons could not be used for this work s since they — approximate indifference to. the time of burning of the % 
were too pure to assure the presence e of elements in the _arc for periods up to about 120 Acie for the rs 
‘tests. __Impregnating | spectroscopic carbons with seconds asnoted above. 
‘amounts of i ‘impurity was avoided because previous work 
shown that the impurities obtained by such impreg- 


nation were evaporated more rapidly in the arc thanjim- *PROXIMATE CONDITIONS 


these tests the cathode layer and part of the = New Method _ 


stream were focused on slit of the spectrograph. | | Somme 
i “a exposures Pos. below; Neg. above ‘Nee. below: 
Slit width 2: 030 
sO as to give a fairly dark background density for the of ba ‘About 


cathode layer region. The: factors tested were the cur- ae, 
rent in the arc stream, the length of the arc gap, and the | ‘The carbon trim was changed so so that the positive carbon 4 


time of exposure. Due to unevennesses in the i samy : was the lower carbon. _ The reason for for this was theoretical. 


content of the different carbons used, the results Since the positive carbon becomes more highly heated, 


more can be expected to be given off from 
wall ‘the “positive. These Vapors will be carried up ‘through 


- the arc stream and with the positive below more of them | 


was shown chat ‘the detection will appear in the spectrum of the arc stream. The exe 


of lead, which was present in very minute amounts, was posures were made heavier largerly by the increased cur- 7 
_ much more sensitive at highércurrents in the range around rent so that the continuous spectrum background. density 
10 to 20 amp. than it was at lower currents of : about 10 _was increased from a light gray to a dark gray. It ap 
amp. Manganese and possibly some « other ‘impurities peared from the tests that it was easier to detect the — 
;, showed some tendency to be more easily detected at the presence of faint impurities with | the higher a 


higher r currents. However, for most ‘of the elements density. 
i present in greater abundance the sensitivity of ‘detection = A. comparison of the new and old methods of testing :. 


was found to be almost indifferent to the current used — _ Spectroscopic carbons was made using some of the special 
provided sufficient exposure was made to obtain the | Spectroscopic: carbons. The carbons were run cording 
background blackening a on the plate. A to the usual and the Teports were made out “The 


2. —It. was shown that the detection of i im- m2 an attempt to duplicate the standard proce ures. 


purities definitely n more "sensitive when | arc gap results ¢ of these tests at are reported i in in Table. 
lengths of 6 mm, or more were used than when gaps of SS on \BLE IL—COMPARISON OF LINE INTENSITIES UNDER NEW 
‘mm. less were used. Between range of 6 and 20° OLD METHODS OF TESTING SPECTROSCOPIC CARBONS. 
‘mm. there was little apparent difference in the detection of | fein, 
t......| New | New New|} Ne Old 
i 
are gap. . These tests were all made at a current of : aia - 
around 20 to 22 amp. and wi with the positive electrode placed | | ab. 


sium. 


detection of impurities at arc gap lengths of 6mm. Or | 


a 
“nese 
= seems contradictory to some published work. 
How ever, the published 1 work deals with impurities ab = absent; = barely visible; numbers indicate relative intensity. 


enlace’ into a hole in the top of a positive ¢ i 
uted unj- increase in sensitivity of detection of these trace cle- 


here we are concerned with impurities. s distribute uni- 
npe ted ‘ments was found d to be much greater than expected on the 
basis o of the ‘experimental work done with carbons | con- 
taining a higher amount of impurity. Examination of 


the arc stream in order to be registered on the 
8 P the table shows that with same carbons the line 


aphic late and ap arently this can be done © best when 
“intensities are found to be one to three € points: greater by 


wines 
ar 
the new method. The increase in sensitivity caused by 

i increased arc current is in agreement with the ex- ; 


‘perience of D. W. Armstrong of the National Health 


stitute in the detection of minute traces of impurity. > 
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_ ed ever, the results from a number of plates testing 
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By M. Fuller’ and G. W. Standen’ 
: HIS DISCUSSION is intended to ‘prow vide the | plates v what ol of reliability can si tia upon a de- 
session, on ‘Accuracy Requirements versus — _Reproduci- termination in the usual 1 way according to the 
of the ‘symposium | wee a f factual £ S.T.M. method requ uiring that two plates shall be pre 

_ report of the validity of industrial spectrochemical analy- on and averaged in analyzing any one sample. 
q sis of zinc > by the A.S.T.M. Tentative Method of Test for Pooks total number of Plates Gs) and chs onsiber 

Quantitative e Spectrochemical Analysis of Zinc for Lea 


Tron, and Cadmium (CE 26 35 
a discussion i is presented i intwoparts; analys sis. Howe ever, by combiging these 19 
i: ura . determinations two at a time, 1 I determinations basedon 
‘A test of the accuracy of the determina-_ CWO 575 
_ the averages of two plates cach may be written dow “a 
determinations ona sample. of known cadmium These represent the 171 possibilities in which these 1g 


content.” ya plates could have been used to indicate the cadmium con- 


test indicated that the errors in this determination of this sample. Table Il lists these data together w with 


do not exceed ro per cent of the amount of cadmium in the the percentage by Ae: nich cach determination deviates 


~~ from the arithmetic mean. | 


tion: of cadmium in zinc on the basis of repeated - 


; oz Combinin the Ositive ; and negative values in n order to 


determine what yercentage error may be expected from 
chemical determinations of lead in zinc on a ge 


large m samples. spectrochemical determinations by this method, Table 


“These check determinations were made on zinc having Plotted for cells of 2 - per cent €a nt each, the 


lead contents ranging from 0.0015 to 0.0030 per cent and 
demonstrated that the ; agreement between the two meth- 


deviations were those to be ex pected from the nthe 


ce 
errors of the two methods. arithmetic mean value of 0.0756 per 


in her o icat the abso- 
Test OF ACCURACY OF THE OF therefore, the errors found do ot indi Cate 


IN Zinc ON THE Basis OF RepeaTeD DETERMINATIONS TABLE I—RESULTS OF DETERMINATIONS OF CADMIUM CON- 


"TENT OF ONE SAMPLE. 


\Cadmium, per cent 


analysis « of zinc according t to the Tentative Method E 26—- " 
3S T, repeated determinations of the cadmium content of | 
- single sample were made. _ The sample was prepared as 


fe in the routine practice of the “spectrochemical 


synthetic solution of pure zinc and cadmium made toa 
a concentration of 0.0750 per cent cadmium in zinc. _ 


TABLE Il—ONE HUNDRED SEVENTY-ONE POSSIBLE CADMIUM _ 
to the procedure required by DETERMINATIONS BASED ON 19 SPE PLATES TAKEN 


method CE 26 - 35 T Section 54, b,c). The cadmium c con- 


of the sample was as estimated on each plate independ-— Deviation 
of Determinations | from Mean, per cent 
ently by two o observers. work was arranged so that 
the observers had no knowledge of the synthetic composi- ee a0 


tion of the sample, and the work was interspersed with fae 


0805 
the routine work of the laboratory. 0.0800 
x The average of the estimates of the tw two observers for 0.0780 
0765 
0755 
0750 
0.0740 
.0725 
“The n le mean agreement with the synthetic: 
‘The problem is to | determine from the data of these 19 a “4 0665 
ae Research | Division, The New Jersey Zinc Co. (of Pa.), Palmerton, Pa. ged - 


_~ A.S.T.M. Methods of Chemical Analysis of Metals, p. 239 (1939). 
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wenty-three per cent of the determinations are in error 
WY by 2 per cent or less, 74 per cent by 6 percent or less, and 
sity than 20 per per cent by 10 per cent or less. Only 5 per cent of the 4 

es : z were made independently by two sepa- than the 10 per cent precision claimed for the meth Reis . 
ting | 

ding 

| ab 7 
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‘TABLE. IN 171. DETERMINATIONS OF CADMIUM 


(Mean Value 0.0756 cent Cadmium) 


Percentage Error Number of Deter- _ 3 


DETERMI 
= 


R 


eococe 


“Fig. 
~ 
different samples ra ranging ‘from 0.0014 to 0. 0031 cent ei chemical 
analysis and 0.0015 to 0.0030 per cent by spectrographic analysis. 
the per cent of the cases differ by more than 20 per cent. 
en 
percentage cadmium in the test solution was known to 


be o. 0750 | by synthesis, the analysis of the errors is vir virtu- ~The frequency plot i is not symmetrical about the center _ 


cally” the same as if it had been referred to the actual cad- of the graph but is symmetrical ata point on the negative 
mium content of 0.0750 per cent. - side of the center at approximately —2.5 per cent. This 


An exactly similar test of accuracy has not been made at ot indicates ‘that the spectrographic determination tends to 


oe concentrations of cadmium but it is the opinion of | ; be 2.5 per cent less than the chemical determination. Itis 4 


_ the authors based on extensive use of | Spectrographic | not possible 1 from these experiments to assign a reason song = | 


ooo 


methods of —_ sis pad the relative error is the same at thi s epee toward a a constant difference of 2.5 per cent. 


"interpreting the finished spectral ing ag from o. 0015 tO o. 0030 percent. 


or IN ZINC ON A NuMBER creasingly great . as the c concentration of the element to 

determined becomes less, in contrast to the spectrographic | 


all = 
ere of d ‘able in which the i :- _ method for which the relative error remains the same at 
A A large gre ata was available in whic all concentrations. _ It is the opinion of the authors and of 


content of 127 of chemists who performed the chemical analyses t that 4 
both chemical and spectrographic methods the differences between corresponding determinations by. 
graphic determinations were made according to the Tenta- 


the two methods on one sample is what might be 


tive Method | E 26 — 35 T and the chemical Romie. 7 from the combined errors of the two methods. ; 


~ which the ‘spectrographic lead content differed, was calcu- determinations of lead is is greatly a appreciated. — io 


P "TABLE -IV.—COMPARISON BETWEEN SPECTROGRAPHIC 
_— sented graphically as a frequency plot using ¢ cell intervals ee DETERMINATION OF LEAD IN ZINC. | 
of { per cent, in Fig. The the Lead, percent X10¢ 
methods i 1S such that: hem- Chem- Spectro- | Chem- | Spectro- | Chem- 

per cent of the cases show a agreement between the two 

methods of Lo per cent or less, 

89] per ce cent of the cases show agreement between the ‘ie 


"methods of 20 per cent or less, 
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of | Nonreproc lucibi ity | Spectrochemical 
thd ct of P 

‘mpl asizing the e Effect ont e 
— n 

etermination n of Zirconium in 

: By Lester W. Strock’ | 

PECTROCHEMICAL > aia mis - The first factor has been studied in some : detail from a a spec- 
tremely ieee in principle and the lyrical persons, men- -  trochemical point of view by the ee 


— Be tioned by Mr. Wright? can justly acclaim as specific advan- § This study has revealed a previously unrecognized 


é 
itl 


tages, among others: the (x) ‘minute | sample ¢ mployed, ‘ photographic effect w hereby the rate of dev relopment of a 
(2) the low concentration of impurities: detectable, @ Spectral line (or any latent it image) on | the in intensity 
.. speed, a , and (4) the f permanent record of the analytical data 

Spectrogram. Practically all all spectrochemical their maximum density in a shorter time than do strong 

_ methods at present are based on a comparison of unknown — ones provided their intensity is below a given critical 

— with known concentrations of a given element in otherwise i value which varies with the emulsion type. ¥ Anewtheory _ 
comparable samples. fh the more quantitative procedures, of the latent image and dev clopment process was derived 


of a line or other related to account fort this effect. The experiments and theoretical 


asa standar d in any particular problem. - The resulting i in- has been discussed in other publications ree a 

tensity, ratios from a series of known samples are then used immediate practical result of these | photographic studies _ 

to construct a working curve for analyzing unknowns— is that weaker lines may be more advantageously — 

naturally the concentration in the t unknown must fall thus” permitting more accurate determinations of lower 
we within, or be adjusted to, , the range over which the curve > concentrations. _ Even yet it is not possible to give a gen- 


constructed. method for correcting the effect of the spectrum back- 


‘to that of some line whose intensity may process ‘to “quantitatiy ve methods 


Ag 


The ever- application of spectrochemical ground, ; as there are many factors concerned which con 
or bine differently even in 1 closely related cases 


was determined to within 3 per cent nt of the amount f present fa _ ‘The so ean 
the range 0.0002 to 3 per cent. curve whose irregular shape is 
10 -" d by th Eberhard and background effects. _ The fla fla 
method for determining | tin in oxidized iron sed by the 


"many sources of error a which technique 


and unexpected contamination during the handling of mix- 


tures or precipitates are important ones. In 
mentioned examples, Li absorbed by an agate mortar, and if 


Sn from redistilled water (tin-lined still) we were especially 
"troublesome. _ These and other factors can be, and were, a 


eliminated when recognized, although : similar factors may | 
impose serious limitations on specific of spec- 


which extremely poor reproducibility cannot t be attributed 
to such simple causes. _ The factors involved are then ob- 
v viously more fundamentally rooted in the basic operations 
of the spectrochemical method , such as (1) ‘the photo- — 


graphic process, (2) the arcing or - sparking “process, 
(3) even to an erroneous analysis of the photomeiric data. by Ss ce 

New York | State Research Institute of the ¢ Saratoga Spa, Saratoga 
Springs, N.Y. Fig. 1.—Effect of Spectrum on an Otherwise Lin- 
A. ‘Wright, “Variables versus Constants in Emission Spec- Concentration Curve Derived from Faint Spectral Lines. 
_trogra hy,"” Procecdings, Am. Soc. Testing Mats., Vol. 40, p. 1355 (1940). a A Log T Is Expression of Intensity Ratio and Obtained from 
*The italic numbers in parentheses refer to the reports and papers” Experimental Curves as Shown in Fig.2, 
in the list references appended to this he » Strock, Proceedings, Seventh M.I. T. Conference on 
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sby | _ producible and accurate working curves can be obtained in one of the abov e-cited papers (¢) which illustrate the _ fe i ; 
cted | for many elements. The author's (z, 2)* determination in which four known photographic effects = 
lithium in geological materials illustrates both the alter an otherwise 
centration range accuracy obtainable in d. c. arc One of the curves is reproduced here as Fig. Ito emphasize 
Te shite th centage of Li-O the practical importance of the background effect when 
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K as bicarbonates and. A few milligrams 


Fe per liter are also Present. After destroying tue carbon- 


ates with HCl, the water can be concentrated to <n 


The for determining Ti , V, and 
itself was to concentrate | the “acidified water to 
~'/;5 volume and precipitate the Fe with some reagent 
~ which simultaneously precipitates the Ti, V, and Zr, thus. 


separating the Fe and these ‘trace clement “om the 3000 


‘Fig. 2. —Family -log T Curves for Lines Differing be times» greater amounts of other salts. L Pr practice 75 


- Constant Intensity Factor. Note ieee Fading into Back- — liters of water were just neutralized with | HC] , then con- 


centrated to 500 ml. was was adjusted to contain 5 per 


W Proceedings, Seventh M.LT. Conference on Spectocops:) cent HCl, the 35 to 40 mg. Fe precipitated by 
lower portion due to the ‘spectrum background iat 

grams chlorides of Na, K, Ca, and Mg. This. precipitate 
troublesome at the lower limit of photographic detect-_ 

could be washed practically spectroscopically clean of Na, 


ability of faint lines. This is caused by the manner in teal Mg, yielded FeO,. The t problem 
‘which a line on becoming progressively we aker, only — 


: then was t trographic deter mination © of Ti, 
slowly fades into the background | as shown by Fig. 2,* $ hen was to make a —— en 


V, an Zr in the Fe he dip. a 
4g also taken from the same paper. this figure the den-_ 
pepe. The difficulties be described were encountered in 
sity-log exposure time curves were obtained from lines of 
4: re “analy zing synthetic test t solutions, preparatory to actual 
4 fferent intensity by means of a step ‘sector. The only 


on Saratoga water. The first series of test solution 
for the background effect at present is to prevent it. 


1 
The density of the background must be kept down by all and Thee 


iy not cause a corresponding density loss of the SS 
itself, as the higher contrast of the] line is preserved, and not 


destroyed by a blocking g of the Eberhard effect by. the fog. ‘ 
= Duplicate precipitations were made at some concentra- 


tions, and several duplicate spectra photographed of each | 
studies on n the arcing and sparking process wich special 7 

Figure: 3 shows the 


widely individual values of the intensity of the 
"problem, in which the mechanics | of light | emission, arc 


lines relative to the Fe lines. The individual values 
“temperatures, electrolytic m migration in the arc, and cur- | 


_ within a an enclosure obtained | from the same ‘photo- 
rent-voltage relation, etc., were stressed. There are v ari- 
graphic plate designated | | by the numbers in the figure, and 

limitations on ‘spectrochemical methods explainable 
for the greater part from the ‘same precipitate. The maxi-_ 


the basis of these physical factors. Very 


second series. experiments w hich zirconium was 
| 


preci ipitated with iron from test solutions. * 


= limitations on ‘reproducibility and sensitivity | occur at 
times, however, which are caused by more purely 
factors. BY The sample | heated in the crater of f an electrode > 


on the same plate as for different precipitates and 
- behaves: as if it were in a very high te temperature micro- plate % ‘prs. 


different plates. Now i it is | known that all electrodes used 
furnace, where chemical reactions can occur which havea ~~ 


d for spectra on plates above No. were decide edly ess” 
ecided influence on the subsequent physical which 
causes the emission of spectral lines. which porous than those used for earlier plates, and this’ was at 
- Sa first thought to be the source of. the bad reproducibility. oa 
‘ One of the chief purposes of this symposium is to ac- 
ee ane _ The points obtained from the first two plates (Nos. 64 
tions: of accuracy and reproducibility in spectrocher ical 


2} — 


a quaint the en, engineer with occasional difficulties and a 


mining traces of Ti, V, and Zr in natural mineral, 7 


2r per ma. Fe in Fe, Os (by precipitation), mg., log sca le 
Fig. 3.- —Widely Scattered Individual Ratio Values 
pressed as A log T) of Fe: 


is an essential requirement, it is recommended and customary, from 250 mi. “Test ‘Solutions. 
that galvanometer deflections be plotted directly on semi- — _ ees refer to same “plate. . Spectral lines Zr 3273. 04 hc 
paper, adjuste the clear film deflection to some constant value. and Fe 3280.26 A used. 


ae. 

7 

7 
— > 

— 
= 
the duplicate or triplicate spectra of the same precipi- 
— | | 

4 

— 
| 
— 

tical numerical index of the intensity ratio of two lines from photomett — 
¢uryes obtained, for example, froni stepped spectra. This index is A log il 
and is the horizontal separation of any curve from the curve for the lire 7 dS 
— i _ whose intensity is taken as intensity standard. A log T is nearly equal to 

a intensity ratio (s) in most practical cases. -This separation plotted against 
concentration an analytical working curve, no matter whether 
-— ss the ordinates be density, opacity, transparency, or galvanometer deflec- 
tion. The unit in which the photometer data is plotted mav he a nersona! 
— : 

| 

SSE 


ground is not noticeably Above I. 5 5 per cent 
Fe-3280.26 how wever, the presence of TiO. + retards the 


T ate of e evaporation of and thus decreases | the Zr- 


intensity. . There is no indication that curve A will 
become steeper and parallel with curve B at higher ZrO, 
"concentration. The higher lines D and C in Fig. 5 are th 
average and approximate upper limit of the individual 
‘values for the Zr- alone precipitated mixtures, respecti vel} 
can be seen, the minimum individual values for the 
& 


Background 


s, 


Individual Value 


curve °B at concentrations, curve C is approxi- 
per mg.,Fe in Fe, 0, precipitation), mq., log scale 


ig. 4 —Average Working Curve from Individual \ Values of _ mately parallel to a large section of curve A a of 
rea- The cause of the trouble encountered strongly indi- a 


‘sonably_ good linear r relationship between A A log T and Zr ted by a closer examination of these curves; bearing i 7 


mind the chemical processes which occur in a micro- high- 
concentration, The dashed line in Fig. 3 represents the h q 
a n 
average curve obtained from them. How ever, the “‘final"” “temperature furnace § oe a8 ort-circuited, or arcing, 


parang air of carbon electrodes into which are pac seal the above — 
plate get better av weraged values for locating the linear intimately admixed with we eight of 
ve 
far obtained. In fact, two of the mixtures (0. 25 and 1 on pow 
= r en t r 
_mg.) on plate No. 81 provided a second linear relationship dae fe woe lines mach ageing of the 
t 
variation of the discarded values obtained with definitely Precipitated oxi 
porous carbons. It It must be noted that duplicate values _ these ‘ats cans th mat 
for the same mixture often check each other ve ery closely, CORE 
: _ tated mixtures contained in the electrode crater 1¢e 
at the worst t have as read in A log T = o. 2 (once = 
125 _Zes a spread 51 Zr is, therefore, more readily volatilized from the precipi- 
mixture sind into the atomic state, or 
ained from different plates. 


1. 
as 
39 
producing intensity fluctuations over a wide range. In “Orn Processes I urnish more Zr vapor to the arc co uma 


and lead to the emission of ‘more intense spectra Ines from 
spite of the wide spread of the individual values, the aver- es ay ; 
age of all spectra of ‘these precipitates falls rather the precipitated mixtures. Now a critical analysis of the 
a smooth curve shown i in Fig. 4. This curve has very little gravimetric data ‘indicates that the composition of the © 


& practical value, howeve _ due to the widely fluctuating hs ignited precipitates containing Fe + Zr is a mixed crystal 


individual values involved. of FeZrO; and The Precipitated mixture ap- 


Inc emphasize to engineer vin such parently a zircono- ilmenite similar the corresponding 
unexpected and perplexing fluctuations can occur and seri- _ oxide of iron and titanium, , Father than a mixture of the © 
ously limit certain n applications of spectrographic analysis, individual oxides FesO; + ZrOz.* The com- 
above presentation of some actual objective experi- pound (FeZrO;) melts and into the at 
ntal data might suffice. However, an obvious reason lower temperacure than woul Simu 
y or this trouble is indicated by the results of some ome other _ ously with this vaporization, 1, the FeZr0s i is —— 
experiments, and it seems appropriate to place on record present, 
a in this symposium the following indicated cause of the bad erro-zirconium, which likewise vaporizes into the arc. 
reproducibility obtained. the ZrO, mixtures, the zirconium is combined in a com- 


‘Figure 5c contains the concentration curves obtained pound w which | melts at 2950 C oF 8o 800 C. higher than the 


_ two” series of mechanical mixtures of the dry oxides— = metallic Zr itself—moreover, it vaporizes much less rapidly — a 
urve A of Zr + Ti + Vin ratio in cory than metallic This i is known from lamp f filament at work 
of Zr alone in FesO;. These two ths the @®. In addition, ZrO, when heated with carbon is readily 


counterparts of the two series involving precipitated mix- _ transformed to a very stable carbide ZrC, which on melting 


phe y W ir, as in the present 
tures. These curves are based on fewer spectra than dissolves in air, as resent ane 


_ those for the precipitated mixtures, but the close checks - * The ~ * The radius of the Zr*4 ion | (0.87 A) is most likely too large topermit 
“duplicate spectra and the smooth curves obtained », offered he formation of a stable FezOs, i in which Fe*? (radius 0.67 A) is replaced 
tx b- Zr**in arandom manner. A random substitution of Fe** by is 
Z no groun or suspecting 1 that erratic values wou ~~ even less likely because of their still greater differences in size. The 
- tained from additional spectra of these oxide mixtures. a former type 0 substitution would leave one-quarter of the substituted © 
The spectrum background involved i in shone curve lattice points in unoccupied, as 4 Fe**-ions are clectrostatically 
is unfortunately not the same, but it is very probable that qaiveione to 3 Zr“ in the lattice. The size rah the | Fe*? ion (0.83 a ie 
gy y _ ae nd the Zr*4 ion (0.87 A) ai are very similar so they could be expected to as 
heen curves would be nearly ‘parallel and practically iden- - substitute for one another in the ratio two Fe*? to one Zr*4. It is casily 


tical at concentrations below | 2: 5 per cent —ZrOr, if the Fez ¢ that zirconium in the ignited cupferron precipitate exists as 
**Zr*4Os ilmenite ) which forms a solid solution with 
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of Dry 


Precipi tated from 
‘Test Solutions ~ 4 

Same percent Rotio” 


— Fe, 0,/ er O, 


Background, 
i 


_ some example I have ever encountere 


ZrO cent, log scale 
27 PE cole 


Mechanical Mixtures of Dry Oxides versus Mixtures Precipi- 
tated from Test Solutions—Due to Difference in Nature of © 
and Not to Precipitation Loss. 
experiments, ZrC is transformed to the still more e stable 


4 ‘silv er-colored nitride. — The formation of the nitride means 


a total fixation of the Zr as far as the 


lines is concerned, for it is so stable at the arc tem 


rature 


that it will not dissociate to supply Zr vapor to the arc V 


the arc gas and thus emitting spectra lines are, therefore, 
much: less when combined as ZrOz. The carbon electrodes 


Fes, process evaporating a ferro- 
"reduction, as well as vaporizing | directly as FeZrOs, are 
very. much more favorable. The se separation of the curves 
for the two cases, ‘that i is, es Cand A (or B), shows that 
the amount of Zr 1 reaching the arc column is 6 times less 
present as ZrOz. 
4 Bearing in mind these possibilities, and weighing the 
notes kept on ‘ “‘minor’’ points concerning the operating © 


technique of certain plates, it s seems that the. cause of the | 


erratic individual data for the precipitated mixtures is as 


follows: The zirconium was present in two distinctly — 


‘different states of combination at the beginning of the 


actual arcing process of individual samples, the one ‘oi 


treme as ZO; and nd the other as an con- 
sity (arc ‘and spark lines alike) and the other prodecing. 
efratic intensities ranging all the way from the minimum > 
(associated with ZrOz) up to a maximum. The only 
apparent cause of the due to 
of the. FeZrOs t« to FesO; + ZrOz during a a preliminary lo low-- 
tempe reheating of the samples in the electrodes 
prior: to striking the arc. The duration of this -short- 
ws circuit period was s not kept ¢ constant and, i in fact, omitted 
in cases, but _w: as irregular. present, _howev er, it 
certain that this minor 
pique 
og claim, at present, that this can be brought end 
under control, as it might happen in an 
manner after striking: the arc. On the other 


hand, 


aa (2) L. W. Strock, ‘The Geochemistry of Lithium,’ 


 ische Klasse, N. 
formation of spectral L. W. Strock, *‘Contribution to the Know ledge of the Photographic 


gas. _ The c chances of Zr | escaping from the mixture into” 7 


ods,”’ 
- = J. Wiley and Sons, New York, N. Y. (1939). 


—tion-Calibration Curve in Quantitative Methods of Spectrochemical 
-zirconium 


ue toa conversion 


to meta-stable and tend to segregate 
as a result of slight thermodynamic changes. This 4 
is a common mineralogical feature of ilmenite deposited 1 
fm silicate magmas, as TiO, nearly always segregates 
FeTiOs- ‘Fe2Os i in nature. Perhaps a slight preheating 4 
tends to segregate ZrOy to a greater or less degree from t the 
mixture (plus carbon) prior to arcing. In the 
Romero ignition of the precipitate to the oxide, any segre- 
_ gate oxides must have recombined on further heating. It 
seems, therefore, that the presence of carbon influences 


= 


this preheating reaction. a5 


Further experiments? ¢ on this problem a are reunder way, 
the above results will surely point out one type of limita- - 
tion which may be expected i in spectrochemical methods, 

In conclusion, I want to say that this is the. most trouble- 

< The author wishes to acknowledge the technical assist- 
ance - of Mr. Sam Drexler with w whom the detailed data will | 
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Remarks cS on Precision and Reproducibility in 


An 


By O. 


. Duffendack’ 


LL METHODS of 
per cent or more : of the amount ‘of the element present. a4 = 
“urements on n spectra of prepared ‘samples of the materials The “‘probable”’ errors in the results of spectrochemical 
+ 
to be analyzed or of samples that have been analyzed by — analy ses have likewise been frequently computed. The 
chemical methods - Only i in Case a series of samples has s_results here are in keeping with those on | reproducibility . 
‘been made from such materials that one can be sure of the as cited above as they should be. ; One case from the 
absolute amounts of the test elements in the sample can a_ alkali industry, in which nearly every large producer o of 
2 test be ‘made : as to the absolute accuracy of analyses by caustic liquor has installed spectrographic equipment, has 
ie spectrographic methods. _ Few such cases have been re- come to my attention and will be of interest. The results — 
‘ported, and so not much } can be said with certainty about — are from the spectrographic laboratory of one of the large _ 
- absolute accuracy. Indeed, few such cases can be e expected — " ‘producers of caustic liquor. It must be kept in mind that 
z because the struggle for materials for the preparation of this is a case of trace analysis as the abundance of the test _ 
~ such samples o out of substances known to contain not more elements indicate. The data at hand are for 36 separate : 
than the merest traces of impurities is still going on, and determinations of the elements present in the same sample ~ 


to date only a relatively few such substances are obtainable caustic: fiquor. The following figures give the abun-— 
among the metallic elements and compot unds. A At the dance: of the element and the “probable error’’: copper 
a 19361 meeting of the Society, Duffendack and Thomson re- 0. 000007 # = 0.000002 per cent, silicon (as SiO») 0.0040 * 


‘ported | two series of tests,? a ‘series of 97 analyses for so- 0.0002 pe cent, magnesium (as MgO) 0.00017 * 0.00001 


es dium, and a series of 76 a analyses for potassium, on mate- per cent, manganese 0.000010 * 0.000001 per Cent. — Such et 


errors in | these analys es follows, in general, the expected technique in this industry are typical and show that ol . 


fials that approach the desired purity. The distribution of data as these and the spread of the use of spectrographic 


random distribution a1 and the amounts of the errors corre- _ results of f spectrochemical analyses are good enough for the 


spond to those claimed for the best techniques of spectro- requirements of the industry. The ¢ continued spread of = 


chemical analyses. There is a ‘growing confidence i in the use of spectrographic methods among 


present- -day techniques. among those using ‘them that the reflects the same conclusion for industry in general. 
absolute errors in spectrochemical analyses, _ principal problem is not one of increasing the sai of : 
& favorable cases where interference from extrancous ¢ aan * reproducibility but i in increasing the sensitivity of spectro- eid 


of varying abundance is negligible and where t the best graphic methods. The development of processes that arc 
" types. of analytical spectroscopic sources are applicable, 1 now producing n materials of high purity in the alkali in- — 


‘ are, in the range of abundance of the test element from — dustry makes itn o find n new — eel 


ent tremely s 
that an error of more han 10 Per cent under such cir- - going on in can ‘say for spect 


cumstances will very 1 rarely . “ chemical analysis that i its success in trace analysis has been 


The reproducibility of results from spectrochemical pro-- a contributing factor in the development t of methods of 


is readily subject to test and has been tested man many producing materials of higher purity. 


we 
— 


times. Specific examples of such tests readily come pe Comparisons of the results of spectrochemical canis 
eied, _as, for example, tests reported by Vincent and with those of chemical analyses of the same materials are 
— Sawy er? where repeat analyses es of the same specimens of well known. In cases where good | reproducibility can be ce | 

i: iron alloy for silicon show ow a maximum deviation 2 page with both ‘methods, the checks are as close ei 


maceials, cases the che cks wi 


where of the f th 
chemical methods check and ‘supplement each. other. 


Professor of Physics, University of Michigan, Arbor, Mich. are necessary and each has its peculiar advantages # 


20. S. Duffendack, “Developments in the Quantitative Analysis of and disadvantages 
Solutions by Spectroscopic Means," Proceedings, Am. Soc. Testing 


36, Part II, p. 301 (1936). O. S. Duffendack and R. A. W olfe, ‘Analysis « ot Caustic, Liquors rs for 
Ts H. B. Vincent and R. A. Sawyer, ‘ ‘Routine Sp ectroscopic > Anal gis Traces of Impuritics,"” ae and Engineering Chemistry, Vol. 10, p. ale 
Ford Motor Company Foundry,” Metal ol. 52, p. 35 (1939 
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Mire! les Malpica,’ G. | Steele,” Malvey" 
i 


QUANTITATIVE: ‘spectrographic analysi “of continuous radiation as low as 2800 A, suitable for 
photographic plate plays t two important roles: tese tests in the near 


as. an intermediate ‘i instrument’’ in the measurement of — The high energy per unit wavelength together with the 


‘the energy associated with the € spectrum lines; second, as “high: sensitivity of ordinary color blind plates in the 5000 A 


a permanent record of the measurement ‘region made it mecessary tO use yellow 


Quite often | little attention is paid to the complex photo- “filter with | an absorption region in that neighborhood, 


—. chemical pr processes responsible for the final record, with ‘giving a more satisfactory density distribution. ae 
te that ic plates will always” Unfortunately this is not a standard filter but it 


> 


found readily obtainable. commercially. . To facilitate 


“comparison with data taken with a different filter, a ‘spec- 
the filter used is given 


This transmission | “curve was obtained tined spectrographically 


. Since the ¢ dispersion of f the he spectrograph has an n effect on 


istics it was. decided to perform a series of experiments the density-wavelength distribution, ‘must be stated 


under definite reproducible experimental conditions, eX that a Zeiss ss Qu24 spectrograph was use used i in our tests. | The 


By eee. the results i in relative terms rather than i in energy instrument was fixed at an aperture > of f/15 and a slit a 
P Tes the width of o.1 mm. 


Led lates No 
General Electric projection lamp 8 T- 10) Wavele ‘Bottom 
trated filament, rated at 6 v., 18 amp., was modified by 
attaching” a fused ‘quartz window by means of a graded 
seal and filled with to a of 
If the 1 lamp is run at a current well below its rated cur- — 
“rent, the | change in the current- temperature function is 
negligible for limited use. This affords a standard source 1B 


4 


on 


xf 


A 


analysis which eliminated errors due to spectral response variations. 
This appeared in the General Electric Review, Vol. 43, 0. 7, July, 1940, oy jae 
pp. 288-297; No. 8, Engine 1940, pp. 333- 335. 

1 Physicist, General 

"Schenectady, 

Analytical Chemist, Works 

ctroscopist, General Engineering Laboratory, General 
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Variations in 
— | 
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all teristics of photographic plates under conditions approxi- 
= j- mating spectrographic practice have been investigated by 7 
ew 
— 
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— 
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—Relative Spectral Response of Photographic 

lamp C-8 10, Quarez window, 16 amp. min, exposure. 


 Puate 


co 


NDENSED COMPARISON OF DATA. 


Uniformity Index, 


3000 3100 3200 "3300 
— 


Wavelength, 


‘Rig. Relative Spectral Response of Photographic Plates. 
amp. 


ties for 3200 / A 12.5 for all st spectrograms. Above and below 
20 min. in a sone as machine which is described i in 7 tions in spectral response appear as varia- 


article by one of the authors which appears in the tions i in intensity 


ly, 1940, issue of the General Electric Review. = ae Half the difference in omni intensity between the top 
ta 


believe that these data, together with the dat and bottom: spectrograms, expressed in per cent, is cor con- 
with each test, will suffice to esta comparison sidered an an index of plate uniformity. 
with work, Half the difference between the averages of two plates id 
the same type, , also expressed i in per cent, is considered 
grams of the tuagsten lamp were taken on each plate, 
at the bottom and one at the top of the In order to conclusions it would 
a = a suitable wavelength (3200 A) the characteristic have been n necessary. to test a great number of each type of a 
curve of the spectrogram was determined | by measuring all plate, preferably from n different emulsion batches. 
the steps. _ Against this characteristic curve the relative ever, these limited tests s give a general idea of the charac- :, 
: intensities (exposures) of the fourth step were determined — teristics of these plates in the near ultraviolet, and afford 
at different wavelengths; ‘that is, the internal standard _ a means of selecting a type of plate with | promising char- 
technique was used. acteristics for further study. 
Comparison of the ‘telative intensities ies of the top Inspection of the data shows: all the plates 
bottom spectrogram on each plate se serves as an index 7 tested have in 1 general the same type of spectral 1 response, 
eslopment. plate of as shown graphicaily in Figs. 2 and 3. 
opment (6) In general variations “from: top to bottom in the 
Two plates of each kind were to obtain an idea of same plate are slight. 
the reproducibility from plate to plate. See Table I.) (c) In plates the variation in spectral 
, ae | ‘ In order to obtain a ready comparison of the ‘relative from plate to > plate of the same type is large and is a pos- — 
spectral response, the relative intensities from 3300 to a sible cause of serious error in n quantitative work if a as- 


* 6oo A, inclusive, were averaged. . The upper region was. 


sumed uniform. However, plates Nos. 4, and 5 ‘showed 
the normalizing scheme makes the intensi- un from to 
H. Bassett, Je. been asked to used to assist the chemist i in quickly finding the cause “a 


iscuss this subject from the viewpoint of Committee resistance failures or manufacturing difficulties, or can be 
Br on Copper and Copper-Alloy Wires for Electrical used to advantage in the research work connected with 


_ Conductors. It is interesting to note 1 that the prede- the development of new electrical conductors. 


cessor of Committee , Committee WwW, was the oldest 
eh T.M. non- -ferrous committee and that one of its er Mr. T. S. Pee 2__There can be no question concer 

bers made the initial use of the spectrograph in this — ing) the usefulness of the spectrograph and its application — ‘ 
— county: for the study of copper and acm -ferrous materials. + to control problems relating to . metals and v. various alloys 


The universal method of controlling the quality of elec- in industry. In cases, as, instance, , with z zinc- 


conductors is to make a assay and a resist- 


“ fl information | about the copper anil Jead content of the © 
es metal and a satisfactory 1 resistance measurement indicates — 
that certain impurities are within desired limits. If an gra 
unsatisfactory resistance measurement is obtained, a ee 


of the eacthods of with the o older 
m- ods i is extremely favorable to the former. 
purity does” the pointed out by Mr. W right,? those terested in 
Here again th the spectrographic analysis is of assistance have come to classify analys de by the | 
the investigator of the production problems. The. amounts method according to three groups: (1) qualitative analy- 
of the i impurities in electrical conductors are usually small. ses; (2) Go-no-Go- analyses; and quantitative 
The “spectrographer is expected to state whether such | analyses. 
as silver, arsenic, , antimony, tellurium, and nickel term ‘semiquantitative’ is is s indefinite at and, for that 
are present in amounts less than fi fifteen pases pot i sg reason, 1 may be regarded by many as undesirable. =i has 
lead, tin, silicon, and iron, in the order of the experience of of our on many o 


The 


1355 (1940). 
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ons, the Go-no-Go methods are satisfactory. 

| Z| he experience gained from the control of impurities wt 

zinc-base die casting alloys by means of the 
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Te ee rel to five parts per million in the case 0 See 

— 

Co., Hastings-on-Hudson,N.Y. 


the constituent of a sample by would to point out a few of the t terms that the 


means of the are to o make spectrographer should not use in reporting 1g results to the 
or the engineer, unless each of hee: terms 


unwise, the reason, chat the definitions, the should not 


of the elements vary from weak to strong, thus making a report an element as ‘ “major”; ; he should not report it as , 


guess’” impossible. ‘minor’ ‘5 he should not ‘say “‘plus’’; he should not say 
5 As pointed out by Mr. Wright, the successful spectrog- ‘present’ he should not say “‘trace’’; he should not 
apher necessarily associates a good deal of art with his say spectrographic trace”; he should say 
science, with the result that complications are numerous. fo found’” he should not say ‘not found on many 
the best results, therefore, engineers must work grams. Unless the metallurgist happens to be aspectrog- 
closely as possible with the spectrographer in order that _tapher a as well, he does not know, when a spectrographer ast t all 

may fully understand the principles of phraseology ands; says found,”’ hether the ‘element was looked 

limitations of the science. and not found, or whether the technique employed was 

Whether wi we like it or not when en considering c chemical ‘such as not to reveal the element even if present. “The 

analyses, accuracy comes before cost. hen a method average metallurgist has no way of knowing the 

beth lower costs greater accuracy, as is of these terms unless given a of — 

valu and 1 _ The should feels 

stan ver nega- “fident i is a fair result of his work. If he is not confident: 

tive is a scientific of great merit. = 


In every chemical method there exists a question of per- cent’ or over Io per cent’ or “between I per 
cer per cent’’ are intelligible figures 
_by ‘the accuracy of the method. tolerances | must metallurgists. term “minor has no definite meaning. 

of course be indicated for each of the eterminations ma An element m: may appear minor’ to the 


bys spectrograph and may run as is high as 10 per cent in _— 
f 


of pig , lead, while in the determination of impurities i in it the spectrographer should give some figures, 0.001 to. 
— steel such ‘tolerances may be of the order of 5 per cent. aie 0.01 per cent for example, he should be certain that the 
Then, again, there is the question of sampling which methods he warrant such figures. | He should ‘not. 
of prime importance in the satisfactory functioning of any expect the metallurgist to know that the figures are not ; Rg 
analyses whether "made by spectrograph or otherwise. even good guesses. Even as a chemist should not feport 
& Many alloys $ are prone to segregation, and it is quite to the fourth decimal place when his'determination cannot 
_ possible that in such cases ‘Special ems of sampling be accurate beyond the second decimal place, so also the 


should be applied. spectrographer should not report beyond the limits 


Sa Tour.'—The task delegated to “me by! Mr. Tf the spectrographer finds ‘something wrong \ with a 
‘Wright when organizing t this s s symposium was to set forth © sample. given him for analysis, if there is evidence of non: 


wha e — expect al the uniformity, for example, he should so state on his report . 


- Such things are of interest to the metallurgist or the 
There has been considerable — about interpreta- engineer . Lacking such a the report, 
tion of results. The discussion has been from the stand- spectrographer should never resort to ‘‘But your sample 


point of how the spectrographer may interpret his plates. was not for his reported re- 


After the spectrographer is through with his little problem sults. 
of interpretation of what is on the plate e and reports his” We have of interpretation. First, the 
results to the metallurgist or the engineer, the real job of - spectrographer interprets his technique a and his results. 


begins. Second, the metallurgist or engineer must interpret the 
shall direct my remarks toward w hat the spectrog- Feport from the spectrographer and apply it in practice. 
should or should n not do in reporting his results. The latter must know whether he is applying 
We may all appreciate the difficul ties the spectrographer — that i is fairly definite or entirely indefinite and based upc upon BS. ae 
That is his problem. The -metallurgist has his wishful thinking as to accuracy, sensitivity, and repro- 
troubles, too. He asks the spectrographer ¢ to ‘give some ducibility. The metallurgist or the engineer should not 
Discs reasonably reliable figures in order that he may apply be expected to solve the problems of the spectrographer i in 
a them to his own problems. The metallurgist does not order to ere own metallurgical problems. = 
problems. the spectrographer cannot put something Mr r. W. H. would like to ‘state at the 
ona sheet of | paper that is of some value, interest, and 1 is Bre of my discussion that my experience with spectro- — 


‘able to the engineer and metallurgist, he should so state, _ - graphic analyses has not been as a spectroscopist but as 


his report, ‘so that t the > metallurgist ma may stop short and using the of spectrographic analyses. 
‘Rot attempt to apply the so-called good that here as been considerable testimony in the 


a acy 
- may not be good guesses at all. this morning to indicate that the accuracy O 


View: President, I In Charge of Chemical and Metallur ical 
ing, Lucius Pickin, I +» New Member of Firm, Singmascer & Breyer, New York, N. 
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ee the analys ses which w we have had done for. us, Tam 1 in making a ieianieiiaiin determination. They are not 
inclined to believe that the accuracy is *10 per cent if _ ina position t to understand, as ) Mr. ‘Tour has pointed | out 
you” are not interested in significant figures beyond the | in his remarks, just what is involved in a a spectrographic s 


second decimal place. If, however, the elements you are laboratory to get t the results: that they are interested in. 
‘ = analyzing for in the third decimal place, Ido They have the impression, which of course is a a miscon-_ 


not believe an accuracy of +10 per cent holds true. ception, that because a spectrograph can determine cle- 

eC ore citing an example to illustrate this point, | ments in the fourth and ‘fifth decimal places, the method 


“should like to explain that most of the spectrographic used must necessarily be a very accurate one without realiz- 
analyses v we have had made for us have e been done by com- ing that there is a high personal and procedure factor 4 | 

mercial testing laboratories or or college: professors operating which should be considered before ev aluating any result” i 

spectrographs in their laboratories on the same basis obtained by spectrochemical methods. Neither do they 


commercial testing laboratories. understand fully how it can be possible for two different 


particular case we were interested in determining Spectroscopises, using possibly two different n methods for 


he percentage of magnesium present in ordinary com- _ preparing the sample and handling the same in 1 the spectro- ry 


mercial slab zinc which we had been og receiving — graph, | to get significantly different results on the same 
_ sample, although e each h spectroscopist | can check his own 


figures o on ‘repeated analyses. Therefore, the spectros- 
= should make clear, when dealing with lay minds, 


on One occasion o. 0005 per e had occasion to 


submit to another spectroscopist a sample of the same just can be ‘accomplished with spectrographic 
spelter and were sur methods in any case and state what the probable 
the magnesium content was ¢ 000005 per cent. WwW hile it accuracy will 


true that the determinations were not all made. on the The old story of securing a representative sample for 4g 


same sample, it seems unlikely that where one spectros- analysis is another point worth considering. For example, 


- copist had been reporting magnesium contents of 0.001 if it is desired | to determine the amounts of the common 
Bi sicage per cent on many samples of spelter all from one _ impurities in a carload of spelter using spectrographic _ 
source, the magnesium content would suddenly change to analytical ‘methods, the usual practice “of. obtaining a 
o00ee5 per cent on a sample of spelter from the same sample would be to drill ten or twenty slabs selected at " 


source ‘when the analysis was made by another spectros- aa random from the car, each slab drilled diagonally i in three © 

 copist. To obtain further information on this point we | places, the drillings from all ten or twenty slabs mixed 

_ took a sample of drillings from a slab of high purity thoroughly together, coned and quartered to finally secure 
-spelter, and after thorough n mixing, sent part of the sample x, about an eight-ounce sample for submission to the labora- _ 

a commercial testing laboratory, who reported 0.002 tory. . We might question at this point how accurately 

; per cent “magnesium. A second part of the same sample ‘such a sample represents the carload of ‘spelter, but the 


submitted for a check analysis to the same laboratory ata question mark in our minds is ; magnified n many times het 


7. 4 later date produced La report of 0.001 | per cent ‘Magnesium, — we consider how small is the amount of material selected 


and a third portion of the same sample sent to another | from this sample that actually y gets into the crater of ai 


_ Spectrographic laboratory produced a report of no mag- electrodes of the spectrog raph. The question of whether 
nesium present this tiny bit of material can accurately represent the car- 


A 


can 
of the difficulty of securing an of spelter is certainly worth considering. 
4 The problem of securing a representative sample of a 
large lot of material i is well known to all and probably is 
y the same laboratory ‘not the concern of the spectroscopist. However, 
of drillings submitted at different times analytical methods should accurately ‘‘sample’’ 


per cent” cont om cent per cent graphic technique and procedure methods now under active 
0.001 0.004 0. 05 001 0.23 d 

0.08 0. 0.008 0.001 22 consideration by Committee E-2 will do much to 


the accuracy of spectrographic analytical methods. 
Messrs. M. F. and H. W. Drerert.2— 


accuracy of quantitative spectrochemical determination of 


decimal place, but with the exception mag various elements may be increased by proper selection. 
same accuracy was not secured on those elements present electrodes. Ani investigation has revealed certain inherent — 


in the third decimal place. advantages of different types of « electrodes. Three dis- 


would appear from all this that not only i is it difficult tinct types of electrodes will be described. 
- secure eagle Io per cent accuracy in the third | decimal The th three types of electrodes may be classified as follows: | ea 
in ‘the sa same laboratory, but it becomes ¢ even more the boiler type, (2) the bombardment type, and G) 
high streaming velocity type. Each one emphasizes 


ferent _spectroscopists the “same sample if yo you are and exaggerates one of the basic phenomena of discharges. 
interested in elements in the third decimal place. “boiler type, Fig. 1, » felies almost entirely on 


i 
a There is a point here which I think is worth ¢ consider- —_ es of a discharge to elias the sample 


ing. are often made for en engineers 


an 


| ae. 

— | 
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&g He President, Harry W. Dietert Co., Detroit, Mich. 
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‘molecules as well as their ‘evaporation. complete de- 
~ CoMPposition of all compounds could occur before 
| eUU | the portion of the arc photographed, many effects due to 
different rates of ev aporation of different compounds 
of the same element could be avoided The rea reason that 


pg ‘ _ this is so important is that for much analytical : work it se 


necessary t to be abl able to prepare synthetic standards du- 
the percentages of the positive elements under 


jronsite 
test but not necessarily | the negative radicals or the exact 


Sax 
"phys sical form of the sample. Quantitative mineral w work 
Sa articular demands this as it is often 1 necessary to use — 
‘thetic oxide mixture as a standard. an additional 
. aid to thermal decomposition and as a a dilutent nine pares 
of sodium carbonate can be added to one of sample or 
synthetic standard. This produces an alkali fusion on ~ 
flat “electrode. Addition of ground carbon to the sample 
powand it is ideal for those that tend o decompose too also aids | certain ‘refractory clement analyses. In general 
violently and blow out of f open arcs. . Itsc chief limitations 
re related to the fact that the boiler temperature cannot: Pate at the boiler electrodes. Also it it is Sos s dependent M 


_be made high enough to readily vaporize refractory oxides. Be the particular physical properties of the element under — 


its field is limited to the ‘boiling and the internal standard. This makes these elec- 


trodes, ‘more generally applicable than the 


of 
and cadmium combines ‘the properties of the types but 
the alkalies in salt samples, andso on. By the use of suit- relies for its action on the reaction of a carrier medium. 
able internal standards, within + 10 per cent The el lectrode i is filled with h equal quantities of sample and 
of the true quantity can be obtained for these “volatile carrier, that are ground together. _ Upon striking the arc 
The ‘bombardment type," Fig. 2, or flat at electrode de- particles of sample ground with it to be blown 
pends largely on two factors for its success. First, it the arc . Thus the normal streaming action present in all o 
employs the direct bombardment of sample by the elec- discharges is is s greatly amplified. — With a suitable carrier, 
trons of the arc, and, second, it readily allows ‘multiple from 50 to 75 mg. of a sample may ay be blown through the © a ae 
arcings which can be used to average out fluctuations. arc in § to Io sec. The particles in their flight through 
For its most successful operation a small sample spread the arc are bombarded by electrons and gas atoms so that aT 
the arcing surface is completely vaporized pre- -Vaporization and decomposition occur simultaneously. 


hued loss of the bead, often formed toward the | end of the | aa In actual practice a umber of carriers s have proved usa- 


a rather thin layer of “sample be this limits its the latter by ‘carbonizing c.p. sucrose and ‘then 


use to powders, or concentrated solutions which may be — grinding it to 200 mesh. One important precaution is 
dried on the electrode’s end. a For pow wders 12 mg. are ii to have both the sample and the carrier medium thor- 
weighed out. This sample | is ; divided into six approxi- _ oughly dried as moisture — acts as an additi 


7.5 amp. values between 5 10 amp. ‘To protect the transite in the 


empl loyed for various types of | samples. For or success in layer of carbon produced by filing c carbon electrode rods i is 
tefractory element analysis it essential that the sample utilized and p put in place before the sample is introduced. 


ad burned to” completion 2 Currents from 7 to 10 amp. are suitable, much work hav- 


away so rapidly that new ones must be ing been done at 8 amp. Before introducing the sample, bs 


"method of arcing, namely, low sensitivity on low boiling to evaporate about three-quarters of it. F. It is important ie 


point mecals. . These elements are vaporized very rapidly — ‘not to arc to completion as the character of the arc changes: 


at the beginning of the arcing cycle and do not oe contribute markedly at this point. The inte intensity of this arc is from , 

-much to the total discharge which includes considerable 5 to 10 times as high as an ordinary arc so that one oe 

carbon evaporation. _ Since this last produces considerable _ arcing suffices for an exposure. in case it is desirable to 


background the total exposure must be kept quite slow. use multiple arcings, the graphite shell may be refilled 
‘— Ss he direct bombardment of the sample by electrons with the sample-carrier mixture directly over the ‘Te- 
a 


1 trode ‘eitieaal aie introduces ‘the main limitation to this ment a the ct current. ig? 5-sec. arcing of the sample suffices 


mainder and for several other 57sec. periods. 


ar 


very, effect , namely, the decomposition 1 of 
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Here | lower is moved up to the level of not imply that the arc source i 
‘the outer cup: before each arcing. A. special steel holder all work, as in many cases more accurate work can be 
facilitates this adjustment. done more rapidly with the high voltage a. arc or spark, 


he This type of arc has a number of very desieabie proper- However the d.c. arc is certainly the most “universally 


ties. First, the arc is carried almost entirely by the sample 
$0 so that the usual carbon-band background is much sup- 
Pi: pressed, giving very high s sensitivities in general. S Second, §_Mr. Henry Aucuey. 4_] should like to take issue with 

the fact that a large sample is used eliminates sampling Mr. Tour “somewhat in his recommendation the 


efrors. This is particularly important for ore testing spectroscopist get all of the exact figures into the hands of 


os work. Third, ak particle | that passes through the arc the metallurgist i in order that he may make his decision on | a 
4 through its vaporization cycle individually and thus the basis of complete quantitative information. 
the whole | arc does not change its character during the Putting exact figures o on allc for all elements 
| = -time—in other words, does not fractionally dis- ; takes time and money and a great deal of it. | When only — 
till. _ This 1 makes for good reproducibility and simplifies an occasional sample « of a certain type comes ; along it it may E 
3 - the interpretation of arcing phenomena. | However, this = be possible for the spectroscopist and the metallurgist a4 
_ advantage is also a limitation, as samples possessing large get together. The metallurgist can say, ‘“This sample has 


- quantities of elements with low excitation potentials can- something wrong with it and this sample has something 
not be analyzed for small traces of elements with high good about it; I want to find out what causes that dif- 
potentials. The presence of alkalis, for in- ference.”” The spectroscopist can then examine these 


is so sensitive for certain be- 
cause it first vaporizes all the volatile components such as _ ail it yes nied is the omibility of obtaining 
4 the alkalies that tend to reduce s sensitivity, and then: vapor- a the same information more quickly by simple comparison. — 


izes these refractories later inthecycle. Inthelaststages 


ofa arcing in particular, it becomes a carbon arc with im- Mr. A. Wricurt. Finkl edey comments the 


-~purities. ~ On the other hand, the high streaming velocity — difficulty of getting a 1 precision of 10 per cent below the 
_ second decimal place. . Speaking for the moment as an old 


‘ type of arc is much less like a carbon arc ; and much more is 


like a true sample ; arc. Continued study of it should ex- analytical chemist i it is only | fair to state that most of that — 


a plain many fine points of arcing technique. —- oi. tribe would be ies to get a precision of one or two hun- 


The second modification of the high- streaming velocity third place. The differ- 


are allows direct | arcing of metal pegs in such a manner sounds — 
that high sensitivity and reproducibility ‘is: s obtained. 
This allows direct. rapid analysis of material which pre- ‘much “more ‘readily than’ gravimetr 


viously required acid treatment and of salts or: solu-_ chemical analysis and even at times of colorimetric. 
ie _ The chemist often hopes the color i is that of element xX. 
m, iad The s spectrographer 1 rarely has doubts that the line is that | 
= alloys, bronzes steel, and cast element X. In either event contamination and 
At pical example i is die casting analysis. A rod of the segregation have their role in any scheme, but spec 
trography discloses either more readily and therefore can 


mple in. in diameter and in in. long, i is mounted 
in Fig. 3 ®. The carrier ‘medium, ammonium | guard against ¢ either more readily. 


a - chloride | in this case, can be obtained as a c.p. reagent _ Again no analysis can be better than the sample and 
in powder form. It is used directly to fill the space ceabove | o0 most results are at best no more than the opinion of the — 
= ae srensite insulator and between the = rod a od the graphite one who made it. How valid that | opinion is. depends a on 


sa ‘sleeve. _ The arc is operated at 10 amp. . for § sec. This factors such as are being brought out bail a a 


vaporizes about go o mg. of the sample. T The carbon sleeves Fo nade by M 
employed can be reused after acid washing and thorough _Mr. M remarks 
Finkeldey and Mr. Dietert move me to say something — 


drying. transite insulators can also be used over and 
oe over again, making for low material cost per analy sis, about the problem of sampling. be Mr. Finkeldey questioned 
whether the material that we put into the electrode ed 


im 

‘streaming velocity discharges is comparable to the bom- ¢ 4 representative samp e. I should like 
_ that Committee E-2 is sponsoring a method of 


bardment type, namely, +5 per cent in most cases. In 
the case of metal pegs this is achieved with a single -_-graphic analysis — for this particular substance » zinc, in 


arcing, though for powders multiple arcings are usually — _ which a representative sample can be introduced into the 


electrode. This method, which i is also the method 


It is hoped that this résumé of arc sources will ro which my paper was based, is a solution method by which | 


use of quantitative spectrochemistry in many fields to one takes into be repre- 
which it has as yet not been applied. . Ita appears that any 8 Chemical Dept., s Experimental Station, E. I. du Pont de Nemou 


 “ 
sample | may be =. some for bed metal = ‘Technical Director and Secretary, Lucius Pitkin, Inc., New York, - a 


ivision, The New Jersey Zin Zinc , Palmerton, 


ay 
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_ electrode, thus eliminating t the sampling problem. - yy Pe present w ho are not familiar with modern spectro- 
In presenting his discussion, Mr. Dietert spoke <a chemical techniques, I feel that it should be pointed out 
the s surface of a zinc alloy die casting and then sparking it : that the papers, as presented verbally today, have tended, — : 
in order to. excite its '§ spectrum . The etching of a zinc- perhaps, | to overemphasize the limitations of Spectro 
alloy die casting preferentially removes the more soluble chemical methods at the expense of their advantages and — 
_zinc-rich phase leaving behind an aluminum-rich phase proven applications. All experienced  spectroscopists 


“concentrated at the surface. would s suggest that the realize that these methods. , like all other analytical pro- 


rocking of such a surface might lead to an incorrect t result cedures, do possess certain experimental difficulties — 


that it would be better practice to excite the spec- limitations. However, the large, and 1 number 
_ trum from an unetched cross-section of the casting. __ of ‘successful applications in varied fields shows that, by 


development and use of i improv d technique, many of 
Dreterr. reply to to Mr. Fuller’s first comment 


the former limitations have been o me. 
the size of the sample, I wish to state that from 7° to go oe a 


mg. of the sample are consumed in one exposure. _ Since criticisms are made ¢ of spectrochemical or other analytical | 


% the weve is fast one can readily make a number of wail methods upon the basis of specific analyses, careful con- 
-posures thus obtaining a | good ‘tepresentative sample. sideration should be given to” the actual techniques em-— 
Now as as to this etching, an acid is used to cause a laye = ads 


ployed and the hn and experience of the personnel. 
salt to be formed the surface of the material under 


test. This. salt layer throws the surface of the Mr. Hoss, laboratory made a a thorough 
the spark or arc, thus causing excellent sensitivity. study of photographic emulsions and developers available 
for use at the time, before we attempted to make any quan- 


Mr. A. E. —In connection with Mr. Finkel- tit titative determinations. similar study preceded | the 
dey’ s remarks, I think it should be reemphasized that the © 


first responsibility of any analyst is to avoid gross errors. the analysis of steel. 


: “High | reproducibility i is of no value 1¢ if the sample | taken 1 is One. of the plates that in been used successfully in our 


K pot representative of the s specimen to be analy yzed. The laboratory, as well as in several other laboratories, is the 


_ extreme sensitiveness of spectrochemical methods makes on acture 
MAKE polychrome plate, manufactured by the Eastman Kodak 


it all too easy to employ a nonrepresentative sample. Co. for a considerable number of years. This plate | has a 


We regard every material as nonuniform until we have — relative constant contrast over ‘the wavelength region 2300 


evidence to the contrary; hence, we use dried solutions to to 3600, A which is a desirable. ne if one is > 
a much greater extent than self electrodes or globules. © 


the internal standard method. 


should like to Say a few words about means o of Fexpress- 


ing reproducibility. The figures in my paper” were given -Mr.P.A. LeIcuTLe. _We axe indebted to Mr. Stout 
in terms of average deviation from the mean, which is - a — which is of considerable i interest to cob Smee 
very common way of expressing precision. I have — | d 


feel, ever, that spectrocopists, at er copper and brass | companies are using 


he 
the spectrograph extensively as a ‘‘production tool. 


S vO 
“means s of precision | in our plant the pectrographic Section consists of two 
men, who are required to analyze from 125 to 175 samples 
per day on a large Littrow model quartz spectrograph 


es The Section works in close coordination 
the 


are using the spe ectrograph not only the 
“of impurities i in the high « conductivity alloys and in ell 


requiring high purity ‘on account of manufacturing ‘diffi- 
but also for quantitative analysis of certain alloy- 


| ing elements in amounts less than 0.2 25 5 per cent. An ex- 
Average. ...... 0. 4 of the latter use is the spectrographic analysis of 


Average Deviation....... in n antimonial Admiralty condenser tubing. 


I want igen to call to pn attention of this group “mony : Sen: a as selected ed copper line i in each spectrum ar are 
€ reco 1933, edi h The 
€ recommendation contained in the 1933 ASTM Manual obtained with a a nonrecor ing microphotometer. oa) Ps. 


a n Presentation of Data (page 37), and in ‘Supplement A working curve is obtained b by similar measurements a F 
— (4935)*: ey ‘Present as a minimum, the average, the stand- _ spectra of standard Admiralty alloys containing 0.02, o. Of, 


ard deviation, , and the number of observations. i. eT 0.13 per cent antimony, respectively. | In th 


Bell Telephone Laboratories, Inc., New York, ,N. Central Technical Laboratory, Armstron Cork k Co., Lancaster, Pa. 
Sep.33. Spectroscopist, Dow Chemical Co., Midland, Mich, 


* Manual issued a tion of che America Society for > a Research Deprt., Chase Brass and Copper Co., Water- 

BULLETIN 


= It might be well also to bear in mind that, before general 


be 
the 
aly 
lay 
= 
an 
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ds | | 
x 
seem to be inherent in the method than do 
an Sue average deviation. For example consider these tw t= alii 
ld reliability of a better for the is cut from the ladle sample. The counter electrode is 
im 4. second set than for the first and this is reflected in the - 8/ein. graphite rod. A d.c. arc method of excitation is ie ae 
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range | of per cent antimony a a reproducibility of any ‘opinion | can b 


Io per cent is easily obtained. In ; any y quantitative | matters as probable error, criteria 


‘emenee work the importance of of t the ‘standard — or acceptance, etc. A 


Bassett’ paper is of especial interest to us fields of statistical analysis, for those 
we are using the spectrograph i in controlling the chemical Teall b of the Bell Telephone | Laboratories. a 


sia composition of copper alloys to be used for electrical con- I still have not seen any report of an analysis of, say, 


ductors. spectrographic determinations which would show 


cc Our standard practice is to run both the chemical assay that spectrographic error is really a logarithmic function — 
and the + spectrographic | analysis" of the metal before the of the amount measured. Estimates and approximations 
billets are released from the casting shop. The s spectro- of the > error function made from analysis: of the results — 


= analysis will usually enable us to predict whether 4 based on 8 to 10 plates a are, in my opinion, only intuitive 
ity sep the wrou ht alloy will be satisfactory. per r ae 
ight vill be satisfa personal judgments on the part of the spectrographer. 


The various and conflicting estimates of that error function 
Ma. z.*—Is there any explanation of th would rather i indicate to 1 me lack of such 


lower precision on copper than on graphite when caustic 
han on n caus 


‘Mr. W. H. believe it can be accounted, marks concerning the determination | of minute amounts 


largely by the requirements of the analysis of the caustic of an element, where, of necessity, one is utilizing spectral - i 


liquor and d the amounts | which are lines only faintly visible above the spectrum background 


Prevent or emulsion threshold. This is not intended to answer 
pa it is definite “4 tions of metals determined in alkali liquors by Duffendack 
low percentages of impurities shown, I should like to. 
know whether you found most of these in the electrodes, — or this purpose please recall the curve of Fig. x in my 
» ree aper. The low- -concentration end of this curve ‘flattened — 


and, if s how Did you off and became parallel with the concentration ax axis ata =a 
v2 saturate the graphite electrode with the strong caustic” A log T value representing the. intensity ratio of the spec- 


“solution rior to the sparking or arcing? r 

or ai . trum background to ‘the intensity standard. For 

‘Mr. W. H. Kocu. —The technique i is to take a 1 sample bre let us say that | the curve cannot be extended below 


a caustic s soda in a concentrat about 25 p he intensity of the i, se just as if the black region i tf 


‘= have essentia 


carbonate about thick. The “conditions under an 
which this is arced do not remove that soda ash from the | ee very serious —— rage ‘concentration—inten- 


top. of the electrode, and blank electrodes run at the same 5 ba relationship on the flat curve in this s region. — 2nd 


alar spec- ider a v ifi hich th 
: = - without soda ash do not show that aie spec- — et us consider a very specific example in which the 


tral line at that point. ee ‘ana: 5 fe ‘ curve of my Fig . I was obtained from synthetic standards 


and the background indicated originated by a combination 


—Mr. Ruchle has « questioned how of -causes—for example, broadening of the Na-line at 
the precision spectrochemical should be by carbon arc after was consumed, and 


ported. From mathematics, we have available a substan- perhaps some emulsion fog. In subsequent spectra, 
tial | background i in statistical methods for the computation 7. pose the background in this region is lower _ which is e 


_of the standard deviation which is related | occurs even i in the most work 


—The December issue of the Measurements of this spectrum will lead toa concentra- 

tion much lower than its actual value when read from the — 


in terms the standard given intensity ratio: value obtained hotometric | 


Analytical of the Journal of Industrial and Engineer- 
Chemistry has a very fine paper by F. W. Power, of Ford standard working curve constructed for this purpose. As 


ham University, on a statistical analysis of the accuracy _ an illustration, I once diluted the Ag in a silicate base con 


and precision of certain” -microchemical analyses. His taining 0.002 per cent Ag to half, and found | 0.00008: 


Bs oc is that one one needs at | least 35° to 4oo Measurements cent Ag in the diluted mixture instead of o °. oor per = 


Telep bone Laboratories, New York, N. Y. 
Works Chemist, Niagara Operations, Mathieson Alkali Works, Inc. relatively small decrease in background of the: 
Niagara the ates dilution of iron in the sample. 
“Chief Chemist, Union Carbide and Carbon Research Laboratories ae The flattening | off of the working curve at low | concen- 
Research Physicist, Department of Engineering Res , trations is _also caused by the of a detecta 
Michigan, Ann Arbor,Mich. Researc h Institute of the 


; 


reached about such statistical 
nsimilar 
lm 
Prem 
; 
4 
_ et re of carbon dioxide gas, so that what you _ practical difficulty lies in the fact that the height of this — | 
"4 
| 
— | on: 
be 
er 
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amount of the addition clement in the ‘base substance, izing homogeneous standards, in which we start 
a 3s a for a series of standards. _ If the flattened portion of a with lead that gave no spectral lines of the impurity in — 
curve involving such a base substance i is used a as a routine question. With the help of binary equilibrium diagrams, ea 
working curve for subsequent analys ses, the - analytical re- . it was possible to synt nthesize highly accurate. alloys ol 
sults will ‘bei incorrect and too low, the ‘Teason chet 
“the addition element line has an excess ; intensity due = time) was made, and the relationships between line a , 
the residual coricentration | of that element in the base sities and concentrations of the i impurity were € established. 
ased . The correct value in this case may be obtained by oe In commercial lead a number of impurities may be press 
ing the | extrapolated linear | portion of the working ent. _ Theoretically , it would be desirable to have all of oa 


rve, if one is satisfied that no appreciable background is these impurities in each of the synthetic standard alloy Sy 


since the spectral line intensities may be slightly modified 


—% he important fact I want co emphasize i is that the | fa by the the presence of other elements. However, the produc- 
sk numerical value of an intensity ratio is limited by the _ tion o of a reliably homogeneous multicomponent ‘synthetic — 
pectrum background and by the intensity of the li line an "extremely is better 


an 1 addition element already present in ‘the 1 mixture suck 


studies: man 


ions to find. out 


bear in mind these fundamental limitations which fre- —It seems that i in this 


quently lead to erroneous results when faint Siesen are used. WE have gone over, for one reason or another, to the dis- 
f fi While th 
“cussion of minute amounts of impurities. nile the spe 


Mr. W H. Kocu.—1 realize that the representation of “trograph is suited to such determinations, I think there 


“these figures as given, with the little discussion and little are many metallurgists and engineers who are interested — 
backgrou und that has gone with them, is probably inade- . = something besides these small traces, or worrying | about RS 


ay quate, but this work | has: been going | = for about a a sono _ whether copper i is accurately | determined t to a millionth of i 
Fe 5 and a half, and not only going on at our laboratory but a percent. This was admirably illustrated by the work ess 


a 


x 
‘| going on at one of our other plant laboratories, which hasa of Dr . Vincent, emanating from the University of Michi- | 


different type - spectrograph and different conditions, and _ gan, in the determination of amounts of elements that are 
also in ba laboratory that works entirely by gn me of i importance to the ‘metallurgist a and the > engineer and to 


the user of metals in ‘ev ery yday use. fe Now the determina-_ 


_ tion of small amounts, , of course, is of great importance. 


make an analysis within that 2 accuracy chemi- — We cannot minimize she influence of these small amounts, 


ey, as far as manganese and < copper and several of the but i it also becomes of great importance to know about the 


“other elements are ; So I think we feel some-_ ‘manganese content, t the chromium content, the “magne 
sium content and the copper content, and I think it would x 
be unfair if we did not bring out the fact that alot of these 


Mr. Roy D. McLetian. our work on the spectrog- is being done. Of course, back) of ev cry good spectro. 


raphy of | ead we are particularly interested in be a good, class 
the limits of the sensitivity of the different elements occur- hemical laboratory, and the on y reason we are using i, 

in -spectrographic _methods is” because they are are faster or 

the study of the physical properties of lead, and the spec: 
‘trography that must accompany such an investigation speed and T think this—spectrography 


ie 

fs 


dealing i in a great many cases with very small quantities of 


impurities. Frequently it would be very desirable to have gives adequate accuracy. No 


a still greater degree of sensitivity than we now possess. oa I call attention to a publication ¢ of the Brita 


the most radical difference in. our as Research Association—their Publication 524 on 
antitative Spect rographic Analysis, with a 


to use photometer. When Bet out t of range of sc some of these 


the arc. most instances sample i is used. This get i = 
that has been give 


which has rendered terminin 


methods simplify the problem of obtaining representative 
5a samples, but they do not yield the degree of sensitivity we tion. ba is a “compilation of the published literature ‘by. 


he with the Research ‘Association. is inclusive and 
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‘publication it it gives recognition to the work in ‘this: to permit formulation of definite rules. The little existing 
~ country and also to that in Germany. There is an ex- 1 knowledge on the effect of t the matrix consists of scattered a 
cellent bibliography which specifically tells, for example, individual observations. A few are) very serious. The 
exactly how some workers determine magnesium and = mass of matrix effects, undoubtedly, are due to incom- 
element One method determines magnesium from pletely consumed samples, especially in cases where the 
-I to 4 per cent, and iron and silicon up to 0.5 per cent. "spectrum was derived from some empirically selected por- 
‘aot method determines magnesium from o.1 to 8 ow! tion of the arcing | process. It must be remembered that 
cent in aluminum-silicon alloys. It includes methods that the arcing is a distillation process which separates the _ 
are in use in Germany and England for the analysis of different elements (and compounds) | present according to 
-duralumin. good series of methods is given for copper their points. Furthermore, quantities 
lead alloys, n a alloys, for tin 
ne alloys and for zinc. ‘There are also references to certain 
being done on steel. We had hoped to be able to 


a something of the spectrographic work of my peter produce a high temperature arc and remain n unvolatilized 


company, but that did not prove possible at this time. until the alkalies, etc., are completely vaporized. The« de- 
We are ‘going into the analysis of virgin aluminum, that termination of ‘refractory elements and compounds com- 
as s produced by « electrolysis. . Analyzing spectrographi- bined as silicates by reference to mixtures ofa high alkali 
os cally for iron, silicon, and | copper in such metal is compara- content matrix, will lead to trouble. I In my experience the 
‘tively simple. We are going into’ such work purely on analysis of both _alkali- -poor and alkali-rich silicates, 
_ the basis of time saving. Itis question of mass produc- shales, pure CaCOs, and iron oxides each requires its 
| es! - tion of analyses. We use it in one plant at the present own independent standard mixtures - In practice | the con- Am 
= ae time w where a particular lot of work requires: 40 man- stituent oxides of a synthetic silicate must be pressed and 
hours to do it chemically. We are able to do it spectro- si sintered before use as a standard matrix. 
graphically in about 6 hr. The point we wish to make is" ‘reply to the question on the photographic process, 
_ that it is not particularly faster i in elapsed time, due to the summarized briefly in my paper the results obtained to | 
nature in 1 which samples are gathered, but i it does save 33 date on this subject. ; ' There are naturally always certain a 
% out of 40 man- hours, which represents a saving of some- — things one must do in devising specific methods in order — 
where around 70 per cent in point « of time. We are inter- that they 1 may be with confidence. Testing be 
ne ested i in the accuracy and precision of these results. _ 2 Inthe grap nate ne c , how- 
“a past, routine chemical results have been used, so ) we have — _ ever, is in a position to supply. color sensitivi 
me made comparisons with the same work done aoe trast curves for his emulsions, as well as reciprocity. pr 
pa We have found that on ‘such a basis the _Spectrographic grain size distribution curves. I have, therefore, confined — 
_ results show adequate accuracy and precision. We be- my studies to photographic factors as they reveal them-— 
lieve that there are many conditions to be controlled, but selves in spectrochemical methods. 
you do control them it is our experience thus far in mains to be done in this direction. 
our work that there is less subjectivity i in these sj spectro- 


graphic d densitometric results than there is in the chemical Mr. T. M Hiss would like to ask Mr. 
s sesults on our particular type of work. As yet we have — in reference to his work, whether | I understood him cor- 


not applied the spectrograph on ‘a quantitative basis to _ rectly to say that he intended to continue the ‘study of # 


the routine analysis of aluminum alloys in our plants De these plates, and, if so, how he intended to store the unex- 
posed plates prior to use in n order to be sure ¢ that change 


Mr. J. Matpica.' -In connection with nie in emu 


Mr. Strock, I would like to point c ed 


e of the 
suitable densities, it does not matter which method of _Matpica.—Each plate 
analysis is used, whether o one uses just millimeter ratios about * 3/4 i in. from the edges of the plate. The character- 


Or relative intensities. _ However, when the densities ap- istics that we showed | are for the range from 2900 to 


if proach the background values, it would be desirable to 3600 A. We wanted to place the two spectrograms as far 
: il a state definitely that condition and also what type o «Spat as possible without getting a bad edge effect. Once 
a "standards were used to afrive at that determination, a plate 1s exposed and measured we are through with that : 
whether they have the same me basic matrix as s the sample plate. Some time later we shall order more plates o of 
_ being analyzed or not. I should like to have ane — igen same type - and test them again in order to rule out indi- 


‘comments on my statement, vidual variations and -artive at characteristics for that 


Min, —In answ st pe particular type of place. 
standard d mixtures: ‘sad samples to be should E. B. Ascrarr!? (hy Later). are three cate- _ 


* i always be as similar as possible. . The t tolerance of simi- al gories into which ‘spectrographic analyses may be divided: ? 


ee. _ larity ‘ depends on the element in question, and to some ex- qualitative, comparative, and qu quantitative . The dividing © 
tent on the technique employed. ‘The art of “spectro- lines are not becween 


~ chemical analysis, and especially the s science, is ‘too ‘young 
| 
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- these three classes are very y real. ~ Methods for reporting _ ago we received some dental tools: with specifications calle 
> the results of analysis in the last two cases are quite ing for 0.62 to 0.64 per cent carbon and 17 to 18 per cent — 
straightforward. In the case of the comparative analysis chromium. how and why such specifications 

q th the absolute amount it of the constituent present is relatively nated we do not know, but as a result of our questioning 4 

unimportant and it suffices to say that there is more or less. the » specifications, they now read 17 per cent n minimum 

nf 
_ in one sample than the he other. A quantitative analysis i is, chromium and 0.60 to 0.70 per cent carbon. %. ie a 
x4 ia <c course, reported numerically. The — of the he While I am unable at this time to contribute any first- i 
_ method should be included asa = term. ~ hand experiences to a discussion on limits of accuracy in- 

Inthe case of a qualitative a analysis reposting is more -volved in preparing specifications, I should like to men- 

: & ‘difficult. _ This difficulty arises from the fact that a purely — tion briefly the helpful aid we have ve received from | the 
qualitative analysis of littl little value; experience has Bureau's spectroscopic laboratory and also mention the 
shown that some estimation of amounts is always de- matter of standard samples for spectrochemical analysis — 

E manded (and tightly so) by the user. _ In other words, a a steels and irons and possibly other alloys. ee 
qualitative analysis is in reality always : asemiquantitative In our laboratories standard samples and special | materi- 

analysis. In work of a research or investigational char a als. are survey yed spectrochemically_ before a chemical 

s acter a large number of these ‘Semiquantitative analyses i is analysis is made. . This i is more particularly of aidin the 
- performed and the useful reporting of results i is an ‘im- determination | of constituents present in 1 small amounts. ij 

~portant problem. For example, in the determination of calcium in electrical- 
In attempting to meet this reporting problem, the fol- - heating alloys information as to the presence or absence of 
lowing scheme is in use at the Westinghouse Research _ barium is important. | _ Then v when an analysis has been = 

q Laboratories. A mimeographed sheet, reproduced | below, | -made we often ask the spectroscopic laboratory to check if 

has been freely distributed among the users of analyses. the products obtained. For example, in the analysis of 
The s scheme i is neither ideal “nor final. Ati is expected that ms the National Bureau of Standards standard bronze $24, ,a ae 
i from | time to time it will be revised both as to limits and or determination of g gallium on a ray, foes saint, after a Bt 


as to f form. ‘But for the present it has been a very satis wat goodly number of ee: 


tory solution of the 


fethod for Reporting Qualitative 
it is usually possible to estimate within one Spectroscopist check the performance of methods 
two orders of magnitude the amounts present 
estimation is a guess based on a a knowledge the 
of the conditions of excitation, a subjective com- = separation n of hafnium and zirconium, rad 
ee parison of the blackness of lines, 2 and previous x __ As regards spectrochemical testing of alloys, ee 
is important to stress, on the one doing some of this work. Fusible tin plugs for 
hand, that an analysis of this type should not be steam boilers, formerly analyzed chemically, are now 
to appear more than it is; on the being tested 1 the spectroscopic 
other, that for many purposes estimations to the > ja with a specification calling for less rou 0.5 per cent 
‘limits given 2 are adequate. It is thought better to ym per cen 
designate diferent amounts by letters rather than “tinc, and less than o. 7 per cent tota 
by numbers indicating the two limits. The third q : 
column in the table below indicates Sissies within | plugs, n now being analyzed chemically, can be tested 
which none of our estimations has as yet been trochemically to meet specifications calling for a minimum 


AS 


The fourth column indi- a of § 84 per cent grade B copper, 9. O per cent tin and zinc 
combined, and a maximum of 2.5 per cent lead; and a 


‘maximum of 86 per cent grade C copper, 10 per cent tin and — 


Never Yet Ex- _ Probable Limits, 
ceeded, per cent per cent zine combined, and a maximum of o. 3 per cen 


ing of pig tin and tin- pipe. Some work is also 
al : done on sheet lead. In this connection some comparative 
aking as wh the In- 
a a3 ga A spectrochemical values obtained on a sample 
a lead daring the course of some work of Committee E-3 
tate that tion has had very little 
4 o state that our section has ha very itt 2 in preparing miethote of analy sis of lead may be of interest 
‘todo i in the field of accuracy requirements involved i in 
‘gid  Thesi hese data ane presented ‘not in of ¢ criticism 
are, 
“but with the thought of promoting discussion on | the & 


utility ; and limitations of f spectrochemical analysi 


As regards standard samples for spectrochemical analy- 
sis of ‘reels purerue on hand the cores of the 5-57 in. 


ting 
ered 
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i ‘Mitted under questionable speci cations, and conditions 
permit, the necessity of revision is suggested. Some time 


E I.—ANALYSIS OF LEAD. lead, 1 per cent tin, 0.6 per cent ,O.1 cent iron, 
Laboratory| Laboratory |.Laboratory | Laboratory _ and other n minor impurities. 
AS regards ‘the chemist’s interest as to whether 
i j spectroscopist can meet the accuracy ‘requirements ¢ of 


0.02" iron and steel industry it would at appear that the answer to 
silver, per cent. 4 0 


reenic, per cent an 8 | 0.0017— this question is given in the recently published articles in 
0.001758 


27 0 oo20 | 0.0033 | <0.0001° a Progress, Iron Age, and the Journal of the Iron and Steel . 
analysis of i irons and ‘steels at the Ford Motor Co., Fair- 


| analysis. banks, , Morse and Co. Lackawanna plant of the 


hem Steel Co., and the Admiralty Laboratory, Sheffield. 

in diameter and 3 it. in Mr. _Wricut.- ie the academic spectroscopist or the 


length. If the composition of these cores is the same impatient engineer practical papers and discussion such a as 


that of the chips the cores could be | machined i into suitable 
‘electrodes or perhaps drawn into wire. questions “have” been raised 2 and comparatively few 
We: are now machining a sheet brass for the renewal of answered. One may perhaps suggest that that in 
oo the Bureau’ s standard | sample 375. Because « of a a change i in furnishes proof that there is ; room for for further study and | © 
cutting» practice, the backing plates formerly employs ed much benefit will in time ensue. Provocative 
are not needed. These plates are approximately ‘/sin. in tions often are in the run more ‘inspirational and pro- | 
thickness and 8 by 10 in., and offer possibilities of being < ductive of real progress. — Let us hope t that has been ina 
cut into small sections or electrodes. This brass is a 70 measure | true here. "Committee is very grateful for 
per cent copper, 30 per cent zinc with about 1 per cent ad the helpful interest show . 


“Aircraft Materials Testing Discussed at clusions have with respect 


te 


| Ane Total attendance at the was 180, a number 


‘THE B attended and most suc- others joined the audience to hear the speakers. Invita- 


cessful meetings yet held by the members and guests of _ tions f had been extended to a number of ‘Tepresentatives ; of | 


the Society in the Southern California District took place various service branches of the Government and to engi 
on February at the Riverside Breakfast Club in Los neers and scientists representing the various aircraft and 


Angeles, at which time the Southern California District other industries of Southern California. A number of 


Committee had arranged for Dr. B. Klemperer of the these men attended including “Commanders Deewall, 


> Douglas A Aircraft Co., Santa Monica, ‘to present an address — Arnold, and other officers and iam of 
4 


on “‘Material Testing Problems . Arising from the Advance Inspector of Naval Material 
in Aircraft Performance."’ This meeting took place during Details for this very s successful meeting were handled by 


_ Secretary-Treasurer C. L. Warwick's trip to the Pacific John Disario, Metallurgist, Columbia Steel Co., chairman | 


_ Coast, to which reference is made elsewhere. oes of the district committee, and E. O. Slater, Vice- President | 4 
i Both th President W. M. Barr and the Secretary-Treasurer and Manager, Smith- -Emery Co., secretary. Both of these ; 


= at the 1 meeting, Doctor Barr giving a brief and « enter- men were in close touch with Mr. . War wick during his 


taining extemporaneous talk, and Mr. Warwick covering five-day stay in Los Angeles. Among various events | was 


number of phases of the Society’ s work, its growing — an executive meeting of the District Committee attended 

_ significance e and the increasing recognition of this fact, by Messrs. John Disario, E. O. Slater, F. J. Converse, 
- and how it can best be of service in eee with the © T. A. Fitch, E. F. Green, H. W. Jewell, H. E. Jung, and — 
‘Present National Defense efforts. R. G. Osborne, at whic h there was full discussion of 


Doctor Klemperer, who before his connection, begin -A.S.T.M. work, how this affects the Southern California 


in 1936, with the Douglas “Aircraft Co., was 


year Zeppelin Corp. , presented : a most interesting and i in 
structive paper. This was illustrated with slides and in 


addition he had ‘arranged displays of a number of i instru- 4 


"22 


“ments and | pieces of which \ were available for 


this news note to discussed. These 
included descriptions of conditions that are encountered 


: at high altitudes and with present speeds, and their effect — 


upon various parts of the plane as well a as the ¢ pilot and 
‘flying personnel. Delicate instruments have been 
measure the strain on some parts of the ¢ 
ories; certain | con "Joba Disario. 
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agreed to edit his paper and submit it for publication in ite 
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At the evening 300 press 
ent, James H. Herron, President The James H. Herron oa 
—" the attend: ance ging it is evident ac the com- and past-chairman of the District Committee, presided. , 


received support from members in the af few words from the 


defense emergency with particular reference to cast metals, 


Detroit Meeting pril 1 8 on on anges i in and and general i iron and steel products. 


Materials Dive te Defense 


SPRING THE A. Ss. M. Districr | 


ng 


. 


seminar on Cast Metals. . Fred J. alls, International 


Nickel Co., spoke on gray iron castings, H. A. ‘Schwartz, 


“Commitee has sponsored an outstanding mecting of National Malleable & Steel. Castings Co., on malleable 
A.S.T.M. members and others concerned with the ficld castings, | and C. W. B Briggs, Steel Founders’ Society of 


usually it in the form of of a sy mposium America, handled the question of steel castings. 
or group of papers, some topic pertinent to ‘o the Society’ 


the Di ngton, Chairman, Specifications Committee 
work. Ata recent meeting of the District Committee, »i€ National Tube Co. Was in charge of the pipe and — 


to Sponsor the District meeting on 18. with Ralph L. ilsou, Climax Molybdenum Co., 


ogists 


ments.” “The to be and t 


The subject of general iron and steel | products was ie 
the papers at are as follows: by Grindlay, Republic Steel ‘Corp. 


 Non- Ferrous S. Laird, Ford ‘The meeting brought to light 2 a number of 


Chemicals and Plastics—J. K. Hunt, E. I. du Pont de & Co. oint ] rtin nt dis ssion. . It w as 
Rubber—S. M. Cadwell, United States Rubber Co. ee 


Metals—E. C. Smith, Republic Steel Camp. 

tis ‘th 1e plan that each of these papers v will take about trict ‘Meeting ir 
fifteen minutes. dinner will precede the technical Norte California Di District 

session, arrangements s for this being made by 


d two very interestin luncheons at the 
Head, Chemical Division, Research Dept = The Detroit y 
Co., vice-chairman of the committee. W.C. Du Club in San Francisco | Secretary-Treas- 
Warwick's recent visit to the Pacific Coast. On 


Tuesday, February 11, , practically the entire District Com- 
mittee met with the Secretary-Treasurer for luncheon ie 


— 


‘matters in connection with ; anacemcetienes and publicity, 


and J. L. McCloud, Metallurgical Chemist, Ford Motor 
discussion of various administrative and other matters 


Comb, President, W. Du Comb Co., Inc., is public, 


chairman of the district committee handling de- 
‘of the technical pro ram. Martin Castricum, district committee affairs. Present at 

Prog lun ncheon were chairman M. Harris, secretary T. 


Manager, Textile Section Product t Development Division, Dresser, Jr., ond Messrs. Finhey, B.A: M. 
United States Rubber Co., secretary y of the District Com-- C. Poulsen, CG. Testy, DennistounWood. 
mittee, , is responsible for other meeting details; "Jones, Manager, | Station Department, 


General Electric Co., newly appointed membe of the com- 


Further announcement of the place of the dinner and 
- will be made to all members in the Detroit area. on mittee, was also present for his first meeting. ieee : 


Thursday, February 13, Most of the members of th 


District Specifications committee attended a second luncheon at which a number 


invited guests were present, among them Dean George 


INTERESTING meeting the Cleve- _L. Sullivan, College of Engineering, University of Santa 

land secainale of the Society and their guests was held on | Clara; Dean Samuel B. Morris, College of Civil Engineer- — 
the evening of January 30 at the Hotel Allerton, under the ‘ing, Stanford Univ ersity; Frederick _& H. Reimers , President 
auspices. of the Cleveland District Committee. ~The m - of Executive Board, Northern Section, State Association, 


- ing was preceded by a dinner at which the Chairman, — halen Institute of Architects; Prof. C. _T. Wiskocil, 


Arthur J. Tuscany, Managing Partner, Tuscany, Turner President, Structural Engineers of 
and Associates, , presided. About 135 members and guests California (and College of Civil Engineering, University 
participat ted. Be of California); Ralph Wadsworth, Director ai and Past 
apy the conclusion of the dinner Mr. Tuscany introduced _ President, San Francisco Section, American Society of Civil 
| “the chairmen or other representatives of a number of the | Engineers (representing Walter Dreyer, President of the 
Cleveland sections of engineering and technical societies Section); George Summerville, 
who were among the invited guests The. -Secretary- tion, American Society of Mechanical Engineers; and 
Treasurer, Warwick, spake. on Fewer, Chairman, Local Section, American Society 
phases o 
with illustrations of specific pre ojects bein 


Ooperation | with some of the organizations at 
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centered. “These: two and the many that supply 
them with materials are straining: every effort to meet = 
_ demands of the present emergency. With this has come 
_ a growing interest in the availability of technical knowl- 4 


_ edge o1 on matters rs relating to design » Processing, construc- 


SS 


of all kinds has placed a “premium on the adequacy | ft 


knowledge of their p properties, and how to test and specify By. 
a oe for them, having in mind, too, the needs that may | de- 
a= a velop for substitute materials. Tn many of the plants 5 
WO-S x TY visited an eagerness for knowledge of the properties 
SOUTH BROAD “materials, ¢ of how to test them, and of adequate specie 
a PHILADELPHIA, PENNA. | for them, very, noticeable, s so much so that 
the writer was strongly impressed with the 
- 2 lies before our district committees and members on 
Pacific Coast to spread knowledge of the Society and 
its work among the industries out there. 
Among the various things that a district 
can do, the holding of meetings such as the one in 
Some Impressions from a | : a is certainly among the most effective. a By select- 
ing technical subjects havi ing a strong local ‘interest 
SECRETARY- TREASURER “spent most inviting persons to the meetings whohave a special i 
interesting and and profitable. two weeks on the Pacific —_ n the subject, an | understanding of. the Society and 7 


work can be developed most effectively. _ The Meeting in 


= 


during February, meeting with the Northern and Southern — 
_ California District Committees at San Francisco and Los Los Angeles was an excellent: example. — The audience of 

| Angeles, visiting with members, calling upon in nearly 200, many of whom were not members | of the So- 

} industries (notably a ircraft manufacturing’) who we feel ciety, showed | a keen interest in Doctor Klemperer’ S ex 
_ Should be in the Society and helping us in our work, and cellent address and many also” availed themselv es of — 


; = but not least, attending \ with President Barr a bang- up _ opportunity to examine the Society publications which 

5 oe ‘mecting of members and guests in Los Angeles. Some were on display and ‘took with them Butxetins, Indexes 

impressions of that visit are worth recording. Standards, and other literature which was available for 
We have in the personnel of these two District Com- 
_ Mittees a group of men s second to none in the Society | in ¥ Southern California. District Committee _ in staging pr 

their sincere interest in A.S.T.M. aad the desire to ad- an excellent meeting, and hope that others like it can be 
vance its interests in every way possible. They devote. year. 
4 Ty way p y arranged during the coming } year. 
"many hours to the consideration of Society affairs— One further impression: There is much research bei 


how the influence of A.S.T.M. among the Pacific Coast a carried on through various channels—some of it no doubt 
oe a industries can be extended and knowledge of AS. T. M. stimulated by the industrial expansion that is taking place. — 


standards and data on material promoted; how member- _ Some of this work will, of course, be published through © . 
ship can be increased; how our Pacific Coast members in- suitable channels; but infrequently we learned of one al 


43 dividually and asa group can contribute effectively to the | dealing with materials the results of which would seem _ 
work of the Society, notwithstanding the handicap of to command a fairly wide interest for which no plans for * 


i distance— -which despite streamline trains and airliners s publication were being made. 2 This suggests a possibility 


‘still 1 remains something of a handicap. Out o of their de- of more Papers for meetings and articles for the 
| ges _ liberations have come valuable suggestions regarding ad- ASTM Butxetin from our Pacific Coast members than we 
ministration of district affairs, i improvements in Society have customarily been receiving—a thoug zht that has 
5 al publications, modifications i in 1 standardization procedures, ms already been passed along to the district committees for — 
and increased participation of Pacific Coast industries their consideration. 
the committee work ofthe Society. All and all, the opportunities for wider utilization of — 
; Thus, it is significant that 36 per cent of our Society’ 's work among the ‘industries on the Pacific 
in California are serving | on committees, which is not Coast and an in i 
q d ani 
much less than the country-wide a average of 42. per cent— the Society work through membership and c committee ac- 
excellent evideuce of the i ¢ interest in in committee activities— _ tivities have never been more ‘promising than they are - 
on the part of members who can seldom attend meetings — today. The Society is f fortunate i in h ‘ving its interests in 
but follow the v work and contribute through _corre- this important region in the hands of the capable 


spondence. _ At that, quite a few members attend one or _ committees centered in Los Angeles and San Francisco 


more meetings a year. The two district committees — 


On every hand in Califoraia today one sees evidence of 


recent industrial expansion incident to the National De “AFTER REVIEWING the report of the 


fense Program—especially in the Southern part of B. Le. wis, Chief Engineer, -Tinius Olsen Testing Ma- 


state where aircraft and shipbuilding are Assistant Chief Engineer, 
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Philadelphia Transportation | Cox, on the recommendations of Particle : 


members for appointments on the 1940 Nominating 
PE Symposiums | Re quested by April 


rd with the following designated members present: 7 _ wish to o submit written discussion of the papers comprising 
the two Sy mposiums on Color and on Particle, Size Measure- 
Goldbeck ment held as s the technical features of the ashington 
Spring Meeting of the Society, are requested to submit © 
copies of their discussion in duplicate as soon as possible. 
rid - Committee E-6 on Papers and Publications has set April 15 
nt as ¢ exe x-oficio “members 73 a as the closing date. Each of these symposiums will be 
accordance with the By-law rs issued in the form of a special publication including the 
which it sl include the three last past- discussion. Editorial work has already commenced on 
presidents. the Symposium on Color and publication of this book is 
a Following the established procedure, the nominees for — expected by May 15, the volume on Particle Size Measure-— 
a asenihime. erage and five new members of the ment to follow ‘during the early summer. Each member 


announced the May will receive further announcements and an order blank 


giving the special prices ¢ to members. 


Sustaining 


membership in A.S.T.M. bringing the of organiza- who a are A.S.T.M. 
tions which support the Society through this means to 133. 


he So dp ey he di 
‘rom the ociety s standpoint the growing list o sus- 
most of the companies w whose activities have been P ng 


taining memberships is extremely significant because it 


reviously reviewed in the BuLLETIN as they became sus- 
establishes a broader base of financial ‘support: and enables 
ng no 


organizations which inherentl benefit ‘greatly from 
very active in technical committee work. ms 8 


_A.S.T.M. to support it in a degree — ommen- 
Full announcements have previously been made of the 
‘surate with its value to them. 
_ advantages of of sustaining membership s such as the receipt 
a copy of e1 every publication issued by the: Society which Sustaining members contribute $100 
ncludes S quite a number ordinarily furnished only on pur- “other corporate or company members pay $30. In Individual © 
chase; = complete set of the Book of Standards and an _ membership, which also applies to government depart 
set furnished on request; and extra the “ments, universities, , libraries, and the like, is 


4 Aiiated with the as a a company since 1921 this organization This organization which is in connection ‘the 


Es __ has been active th through its s technical representatives on | several A.S.T. M. - work of Committee D-13 on Textile Materials hes ne member Be : 
committees, in | particular, ‘Committees D-9 on Electrical Insulating Ma- — _* the Society since 1935. At the present time in addition to Mr. Dow, > 
e terials and D-13 on Textile Materials. Mr. Hanson who has represented - two others are on D-13; ‘namely, D. Cc. Higley who serves on Subcor 
*. this membership for over ten years has for a like period been active inthe mittee B-5 on Sampling, Presentation, and Interpretation o of Data, and 
a work of D-9, and is Chairman of its Subcommittee I on Insulating Var- “Harold Le Duc who is a member of the section on pile floor coverings of — 
£ nishes, Paints and Lacquers. — . He serves On two other subcommittees and ne Subcommittee A-3 on Wool and Its Products. Mr. Dow is chairman of 
4 is a member of the Advisory | group. On D-13 his activities have ‘been _ this last-named subcommittee and is a member of the subcommittee on 
primarily i in the field of glass fiber. Byron Adams is at and leaf fibers, the section on atmospheric ¢ conditions of Subcom- 


ing the on Committee D-20 on B-1 on Methods and Machines and is ‘a member of the D-13 


For over 15 years Mr. Randall has been the official representative “ee 


the Society of this which dates back ¢ to 1914. A 

(org 
through i its representative, R. J. ‘Wheeler, ‘Metallurgist, active This is concerned with A. S.T.M. has 
on numerous subcommittees of both ‘Committees B-2 on Non- Tool - supported it through a number of memberships. In addition to its — 
Metals and Alloys and B-5 on Copper and Copper Alloys, Cast and sustaining membership which it transferred from a company membership 


Ne ‘Wrought. Mr. Wheeler was the former Chairman of B- -5's Subcommittee _ held since 1927, it is continuing the company affiliation of the Baltimore a, 
Se on a Copper-Tin Sheet and Strip and at present serves on fi five subcom- — Division dating from 1924. At the present time four of the company’s i. 
ittees. In B-2 he represents his ‘company on the groups concerned - engineers and technical executives are ‘personal members. Richard A. M 

ith refined copper; refined lead, tin, antimony and bismuth; white — Wilkins, Vice-President, whose office is in Rome, N. Y., has been affili- 


“me tal alloys; refined zinc and and wrought zinc; a and moaned metals and a, ated with A. S. T. M. since 1930; Dexter | H. Mead ee of Methods, 
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visor of “Methods, of the Michigan Division in Detroit, s since 1935; 

E. hnical Ad De Bedford, M Sr. Louis, M 
E. S. Norris, Tec nical dvisory T Dept., New or ass., since Sr. Lours » Mo. 
1939. Mr. Wilkins has been a member of Committee B-5 on Copper and “Intensely “Sr in many phases oh the aay s work involving the 
Copper Alloys, Cast and Wrought, from 1931 and is a former subcommittee ‘field of and ‘telated this company has been 


chairman. Bunn has served for several years on a large number of 
subcommittees of B-S, is chairman of the subgroup on copper- -nickel-zinc v iscardi, Engineer in od Physical Testing, at Springfield, 
_ Sheet and strip, and is a member of the Advisory Committee. He also Mass., is a “personal 3 member of the Society. Mr. Fox for a number of _ 
represents Committee B-5 the Section on ‘Hardness of years has been a member of Committee D-19 on ‘Water for Industrial 
— E- a on Methods of Testi ; ____ Uses and is also serving the Society as a member of hee St. Louis Distri 
Committee. De Baker, Rubber Service Labs. Akron, Ohio, serve 
ime, on A.S.T.M.’s committee on rubber products. J. Harris, of the Thomas 
 & Hochwait Labs. in Dayton, Ohio, has for a number of years beenon 


ee ee ~ Committee D-12 on Soaps and Other Detergents in connection with his 


on For ' many years this compeny "has been active in the v work of the So- _ work at the laboratories. H.K. Nason, Assistant Director of Research, 
ciety not only through a company membership but through individual Plastics Division, Springfield, Mass. continues his work on Committee ; 
memberships held by executives. C. W. Rust, Electrical Engi- 20 on Plastics which w from the Fiberloid Corp. 
= Research Dept., , has been affiliated personally with A.S.T.M. since when Monsaneo took over this company. P. E. Marling, Thomas & _ 
920; Reid L. Kenyon, Research Metallurgist, since 1930; and Ralph H. Hochwalt Labs., serves on Committee D-1 on Paint, Varnish, Lege, 
Gelder , Works Metallurgist, at the Ashland, Ky., branch, since 1931. cand Related 
The President, C. R. Hook, a former representative ofthecompanyserved 
a term on the A.S.T.M. Executive Committee from 1929 to 1931. With  Comsustion ENGINEERING Inc., » Joun V Van Brunt, 


respect to technical activities these have been confined cimaril to the New Your 
pe 


field of ferrous metals, the - company having been represented on Com- 

mittee A-1 on Steel by several men beginning in 1931, Committees A- Son organization with A.S.T.M. since 1921, , effected a transfer of another | > 

Corrosion of Iron and Steel, -6 on Magnetic Properties, and A-10 on company membership held at the Hedges- -Walsh- “Weidner Division in 


Iron- -Chromium, -Iron- -Chromium-Nickel Related | Alloys. Mr. Tenn., membership in the name of A. J. 


Hayes serves on the steel committee and the corrosion committee and is a 
_ past-chairman of the subcommittee on interpretation and presentation of ni imat 
i. _ data of Committee E-1 on Methods of Testing. _ Mr. Kenyon is active in having formerly held a personal membership since 1921. A \ number. of 
Ss 1 work dealing with indentation hardness, thin sheet metals, and effect _ the ‘company ‘stechnical men and executives are active in committee work. am | 
Of speed of testing. = B. Dimmick, Chief Panera, and T. F. Olt, Mr. . Van E Brunt is concerned particularly with the work of Committee 
Arba Thomas, in D- 5 on Coal and Coke and is Chairman of Subcommittee VII on Pulveriz- - 
_ ing Characteristics of Coal. A. G. Weigel, Assistant to the President, My 
served for s ‘Sev years on A- Steel and certain of i its 


represented in many years, an Brunt 


a Research Laboratories, serve on the steed committee. 

_ addition to recent membership on Committee A- 5, is concerned with the 

5 work of Committee E- 3 on Chemical Analysis of f Metals, : serving | co 


Administrative and Edi 4 Ar. Painter has is been with’ the Society since 1931. F 

lowing his | gr graduation in Civil Engineering from Rensse- 
Jaer Polytechnic Institute in 1928, he taught at the Insti- 
tute for a year and ther h the Bethlehem Steel 
arn ee Tue Executive COMMITTEE has created the tute or a year and t en went wit the Bethle em Stee 
ee laine three positions within the staff of the Society, Co. for two years. His work with the Society has been | : 
has appointed to these positions the members of the principally with th the ASTM Butter, Exhibits. of Testing 
staff staff whose names are giv Apparatus, adv ertising and general promotional activi- 

ties, including membership and sales promotion. . Heh has | 


Editor J. “also served for several years as Technical Assistant to Cot 
J. Painter mittee A-1 on Steel, where he has done much to facilitate 


a G. A. Wilson en 


Mr. Smith” has been on the Society's staff since 1927. 7 of his time has been devoted to developing. the Butietin 
He graduated i in Civil Engineering from the University of f into a more ales publication to our members, with par- 
Pennsylvania in 1926. . After a brief experience with Day ticular reference to inclusion of technical articles. . In oa 


and Zimmerman he came with the Society, where he has tion: to continuing in these capacities, as Assistant to the 


engaged principally i in editing | and publishing com- Secretary | he will take over immediate responsibility for 

cde mittee reports and standards, and administrative work - administration of District Committee activities. — 
_ largely in connection with committee activities. — For | = . Wilson has been a member of the staff since 1925. 


some years he has been in immediate charge of the editing He attended the r night school at Drexel Institute and ob- 


and publishing of standards. As Standards Editor, he will tained his diploma in Structural Engineering. . His w work © a 
more complete responsibility for for this work, which the Society has been largely « on the editing and 
: : as our members know is growing every year in volume and lishing of the technical - papers a and discussions (Proceed- “e 


__ importance. _ He will continue his present administrative ings), and in handling ably a i multitude of meetings at and — 

and technical work, which includes the Secretary: ship of details, including 1 maintenance and analysis sof | 
ae Committee E-1 on Methods « of Testing and Society rrepre- publication cost records. . He will continue in these ia 
sentative in such ~ important cooperative | work as the the -Pacities as Assistant E Editor, and will | take over ia 


~A.S.M.E. Boiler Code Materials Committee and the Iron responsibility i in the editing of. an 


and d Steel and Non- Ferrous Metals Divisions of the S. 
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Notes on 


Tue Sucrerary- 


oci inances 


TREASURER’S annual ‘feport 


tot 


ting information on the year erations. = 


_ The total operating (budgeted) receipts | 


_ the highest in the Society’s history, $188,879, comprising 


$91,928 from dues and entrance fees, $81,639. from sales of 
| publications, and $15, 312 from adv ertising, interest and 


dividends, miscellaneous sources. Sales of publica- 

tions ‘(which include sales to members as well as ne 
_ members) were at an all-time high; this 


—— for by heavy ‘sales of the Book of Standards fol- 


are made available. (oa 
which “include "payment: “of all expenses current 
- publications | as Ww ell as establishment — of a a reserve of 

‘that there is a favorable balance between receipts and dis- 
of $24,256. The year 1940 is the first of a 


he Executive Committee on 1940 finances reveals inter- 


is partly ace 
- Jowing its publication in revised form in 1939} but is also’ 
a feflection of the constantly increasing both 
_ within and outside of the Society membership for c copies. 
A.S.T.M. standards i in the various forms 1 in 


$6000 toward the 1942 Book of f Standards. . It will be seen 


1940 were 


Inco 
Dol 


me 
lar 


Development and 


Publication of Standards / 


and 


_ ear budgeting period necessitated by triennial pub- 


lication of the Book of Standards, and it is gratifying to 
begin _this period with a substantial favorable balance 
si nce it will be necessary to apply some portion of it for 
- operation of the Society in 1941 and 1942, during which 
years the volume of sales , of the Book of Standards will 
naturally diminish ‘compared 1940. Executive 
Committe views with satisfaction the strengthening of 

- the reserve of the Society, which has never been hege and 
which may be needed in the uncertain times ahead. © 
interesting and revealing way of presenting the story 

- of 1940 finances is to show the source of the 1940 income 

; . dollar and how it was spent, as set forth in the accompany- 
a ing charts. It will be seen that about half of the income 
a of f last year came f from dues and entance fees and somewhat ~ 


ov er four-tenths of it from sales of publications, the latter 
| Peral an unusually high ratio for reasons mentioned pre- 


for purposes -s indicated, the remainder representing g surplus 


asexplained above, 

_ These charts serve as another reminder that the Society’ S 
“services to its members cost considerably more than the 


income f from dues and that these services are made possible — 
_ by the substantial income from sales of publications which - 


constitutes an important source of govern- 
 Ciates or 


ment 


port of the Society’ s activities. 


The for is based upon current re- 


ceipts of $172,000, of which $93,000 is from dues and cn- 


| q trance fees, $6r, 500 from sales of publications, and $17, 500 
_ from advertising, interest and dividends, 


j 


g budgeted « at about $177,000, which has required an appro- 


-~priation of about $5000 from surplus for current t Operations. — 
The budget of disbursements provides for an expansion n of 


viously. About 87 cents of the income dollar wa as spent 


J Administrative Expenses 
"Meetings, Membership, 


Dollar ; 
Was Used 


4 


‘the next triennial Book of Standards. _Apeeeasienties for 
district committees ew of the 
growing importance of this work, and the s sum of $1000 
has also been provided for em emergency expense in n relation 


provi 


toh National Defense 


oy t 
AN ANNOUNCEMENT to effect has 
received from the U. S. Civil ‘Service Commission which — 
has been in touch with the Society in connection with the 
. pressing problem of filling important Government posi- 4 
Et tions. Asa measure of further cooperation we are pub- 
lishing the announcement in the hope that a a number of 
_ members may be in a position to refer the matter to asso- — 
friends who would be interested. While obv iously = 
most members of the Society and their staffs under 
heavy pressure because of demands resulting from national 
defense work, if any thoughts do occur to them, it is sug- 
gested ‘they contact the Commission. A statement 


exhibit, and 
g miscellaneous sources. Operating disbursements have 


Difficulty i is ‘being experienced in filing positions in ‘such branches of 


Persons qualified in chose branches are particularly urged ¢ to file ile applica- i 

‘ton. x Applications will be rated as received until December 31, 1941. — | 
“The duties of the include the gh conducting, and 


LE 


ork. 
ittee 
ivi- 
has — 
om 
the 4 
— 
ob 
ceed- 
and 


textiles; or the testing, , designing, or manufacturing ah the macerials 
essential for the successful operation of an industrial plant where such 
" plant c operation is based on some specialized branch of technology. Ap- 


plicants must have completed a 4-year college course | with specialized 


— education, professional experience in the appropriate fields of 
science, efgineering, or technology. In addition applicants m must 
had a certain num 


“fields, the sumber c of years varying with the grade of technologist; gradu- 


te Standing Committee o 
Pers nel 


onne 


; es ITH THE ORGANIZATION of the new Com- 
mittee B- 8 on Electrodeposited Metallic - Coatings, effected 
during Committee Week in Washington, on March 6, plans 
that had been n under discussion last year on tealignment ¢ of 
Society's 's work ‘electroplating have been put into 
effect. ~ Probably | the first work carried on by the Society 


in this field was that by Committee A- “5 on Corrosion fe) 


am Tron and Steel. As a corollary of its work on exposure 
of coated iron and steel, the committee developed 

specifications for coated products. Similarly Committee 
on Corrosion of Non-Ferrous Metals Alloys 
<< 1 reached the point where it believed that the specifications 
- for vai various coated non-ferrous materials should be prepared 

a - iad work was initiated with this in view. Committee 
6 on Die- Cast Metals and Alloys was also interested in 

f die-cast products. a In view of the common 

: ine of these several committees , it was felt that the 
could be handled more efficiently if it were segre 
grated ina a separate committee since the problems in incident 

‘to the several materials had a great deal in common. 

After consultation with the various committees, a new 
“committee on electroplating was accordingly authorized 

by the ‘Society’ s Executive Committee, , the preliminary 

_ Statement of scope being as follows: J The formulation of 


specifications and methods test for 
applied to steel. 


steering” committee consisting of E. A. 
(Chairman), William Blum, W. H. Finkeldey, 
Sample, Sam Tour, andJ. R. Townsend assisted the Execu- 


tive: Committee in the selection of the initial personnel. 


eder his guidance organization wi as elected, , with the 
ection of the committee officers: 
ref Michigan, 
. Anderson, vice-chairman, ‘New Zinc Co., Pa. 


A list of the ¢ personnel at this ti 


Personnet or C 


? Aluminum Co. of America, J. J. Bowman ies 
= Brass »A. W. 


me 


follows S: 


OMMITTEE B- 8 


I Telephone H.G. Arlt—C. H. Sample, Alternate 
William Blum, National Bureau of Standards 
Bridgeport Brass Co., W. E. Baulicu 

Carnegie-Illinois Steel Corp., S. Taylerson R. A. Dimon, Altern 


ber of years of professional. experience in appropriate — 
sion, oad 


Pe S. Navy, paren sau of Ships, Navy Dept., 


_ Electrodeposited Nickel-Chromium Coatings on Copper 


oy pe o! ¢ of base material, « or r according to the use of the ma- 


rate acti 


BULLE 


a ate study i in an appropriate field may be sub 
= 

“The positions to be filled are in several grades with sala 

rom $2600 to $5600 a 


aries ranging 


year. . Competitors will not be given a a pie 


fi 
_ major study except that they may substitute, year for | year, for the re- a. but will be rated upon their education and experience. a 


“Further information and application forms may be obtained from is 
Secretary of the Board of U. S. Civil Service Examiners at any first- or 

‘ 

_ second-class post office, or from the United States Civil Service Commis- 4 


E 


Chase Brass & Copper Co., Inc., H. 
| Crane: Co., R. H. Zinkil 
. Doehler Die Casting Co., J. C. Fox” 
Du Pont de Nemours & Co., Inc., E. L., 
4 H. Finkeldey, Singmaster & Breyer 
‘General Electric Co., W. Maucher 


Grasselli Chemicals Dept., 


nof General Motors Corp., W.M. Phillips 


E. Heusener, Chrysler Corp. 
B. Hogaboom, Hanson, Van W inkle, Munning 
International Nickel Co., » Inc., R.J. ~McKay 
F. Jenks, U.S. Aemy, Ordnance Dept. 
"Charles A. Marlies, of the City of New York 
New Jersey Zinc Co., E. A. Anderson 
Scovill Co., , W. B. Price 
Erwin Sohn, Standard Sanitary Manufacturing | Co. 


E. C. Forsyth— —K. D. illiams, 


Alternate 
U.S. War Dept., Quartermaster Corps, A. J. Buckley 


estern Electric Co., Inc., A. M. Wagner 


In connection with certain organization problems and ee 
expedite committee w ork, an Advisory Committee was set 
up at the meeting to consist of the newly elected officers 
the members of the steering committee. 
The following specifications, formerly under ‘the j jur 
diction of A- have been to this new 


Tentative Electrodeposited Coatings 
_ Nickel and Chromium on Steel (ASTM A 166 ~ 40 ye 
Methods of Test for Local of Electro- 

7." 


that have been under development i in Committee 
B43 and it is proposed to recommend at the A.S.T.M. an-— 


an- \ 
meeting in June proposed new coverin 


3 


Gustaf Soderberg, secretary, Technical Director, The ‘Udylite »De-  Blectrodeposited Copper- Nickel- Chromium Coatings on 


‘Zinc and Zinc Base Alloys) 


and Copper Base Metals” 


There was considerable discussion as | to the type. ¢ of sub 


committee ¢ organization that should be set etup. These sub- 
committees could either be according to type o: of coating, — 


at a future meeting 0 of | the merger Approval « of a final 


terial. . This question will receive further consideration 


4 

statement of the committee $ activities will also await < 
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- In connection with the work on yield point and yield 


alley steel. The ‘results of this i investigation which 


Committee Wee 
Action on Standard 


from page 12) 


iron and the effect of small amounts of chromium 


mittee to have these data correlated and possibly offered 


Southern | Methodist University, w ho is a consulting 
member of A+, presented a a paper at the Iggo A. S.T.M. 


Annual Meeting c covering ig ““Stress-Strain. Relations for 
-Malleable Cast Iron in Tension with Special Attention to — 


Yield Point Determination.”’ One of the A-7 subcom- * 
-mittees covering air furnace and electric malleable 


was Tequested to review the results | of Professor Landon’ s 


< paper and consider whether any changes i in specifications 
necessary because of the ‘developed. 


tron: Nickel ‘and Rel Alloys 


em tables of data covering the corrosion- | 


results w were reported in parts of this testing program, Yall 
it w 
- stress, R. D. Landon, Professor of Civil Engineering, these can be satisfactorily explained, it will be posible 1 to. 


tain to nickel sheet, plate, 


subcommittee also acted on revisions to be 


in the Specifications for Nick el-Copper Alloy Plate, Sheet, 
-3 completion of 


and Strip (B 127 - 39 T) and reported the 


a All a ‘these nine specifications, after approval by sub- 
= letter ballot, will be submitted to Committee : 


B-2 for inclusion in its 1941 


Corrosion of Non- Metals and Alloys. 


“two new for nickel-copper alloy "tubes, and 


on this material. An effort is to be made by the com- ‘The results of extensive total immersion 


have been carried out in five different ste eo 


_ considered by Commitcee B-3, and while some anomalous ae oe 


panics, 
announce a standardized procedure total immersion 


testing which will give results 


Subcommittee VI on presented. 
a ‘statistical analysis of the very voluminous one-, three-, 

and six- year exposure data on 22 different metals exposed m, 
at nine different locations. This information 
will be included in the 1g4treport. 

A new subcommittee is being organized to be known as_ 
Subcommittee V o on Statistical Analysis and Planning of | 
Corrosion Testing. This group will act as adviser to the 
other subcommittees in the planning of their programs an 
in the analysis of the data resulting from that progran 


and heat-resistant alloys being compiled a are Another new subcommittee (VII on Weather) wil 


rapidly being completed, it was announced, and it is hoped 


ot tet tables. es can be issued the latter part of this year. 
Committee A-ro will include i in this compilation compre- 
hensive data on chemical analysis, mechanical properties, 
treatment, ¢tc., oft the various stainless steels which 
tabulation will replace. and bring up to 
Subcommittee VI on Metallography reported ‘comple- 
tion of its studies of structural constituents and etching — 
the 18 per cent chromium, 8 per cent nickel ty pes 


_ included the micrographic examination of specimens of 


“these types of steel after various treatments using 
several etching reagen nts for revealing carbides will be _ 


cluded in t in the 1941 report. 


n 
Another 


“search| Institute and the American Petroleum Institute on 


the studies of the test block for heat-resisting alloys re- 
aes made at the Battelle | Memorial Institute and their 


date similar in- 
formation published by the Society in 1930. 


phase of the committee's is work to 
rweraty in cooperation with the Alloy Castings Re- Brass Research Association, acting as a liaison group on 
ie 


_wrought copper and co copper- alloys. 


attempt to collect the pertinent data in connection wit 
weather 3 at. 1t the various test locations. In this case th 


term ‘weather"’ includes such things as sulfur dioxide, 


soot, dew, sunlight, w wind velocity, temperature fluctua- 
tion, etc. ir, as, and when data of this kind with reepect 


= specific t test locations can be correlated with the results 


of exposure tests at these locations, the subcommittee _ 
may undertake the coll ction of similar data with respect 4) 


subcommittee on tolerances. This” subconimittee ‘will 

cooperate with the standards commnitees of the Copper and 


_ dimensional tolerances between producers and id consumers ae 


evisions were presented in "four specificatio ons for 


Leaded Brass ‘Sheet and Strip (B 121 — 39 T), Brass Sheet — ia 


Strip CB 36 - 40 T), Gilding Metal Sheet and Strip» 


arevision 


Three of the new will 


‘mium-iron alloy sheet, plate and strip; t tubes; 
Acompanion group of three othe standards p 


— 40 T), and Brass Sheet, Strip aad Disks 


il 


in preparation new specifications for aluminum bronze 


rods, ‘bath, and shapes, for general ¢ engineering ‘purpose 


covered. Committee A-7 has been active along these lines 
and at the meeting there was discussion on information 
ia 
“i = 

| 
= 

j 

Copper and Copper Alloys 

) 1ittee B-5; on Copper and Copper Alloys, Cast and 
on 
~ 

— 
on 

Refined Nickel and High Nickel Allo 

i | ~~ The subcommittee on these materials, functioning under allovs was very pronounced, with the completion of four — 
_drafted eight new important specifications 
| 


and for hardware and commercial bronze rods and bars. ts have been agreed on for a new élos to 
presented in the specifications cove — = known as No. 1 3X. This alloy is to be the same a 


:  Free-Cutting Brass Rod (B 16 — 29), Copper Rods, Bars Alloy No. 13 in the. Specification B B 94 except that the iron _ 
and Shapes (B 133 - 40 T), Seamless Copper Tubes (B 7 ie and nickel contents are held to low values (0.0 005 per cent 
and Seamless Copper Tubing, Bright Annealed order to obtain maximum resistance to 


The subcommittee on | copper- -base alloys for sand cast- - sidered the same as for Alloy No. 13 which will run 29,000 


_ ings has been especially . active during t the past year havi ing to 34, jA00 psi. _ tensile strength; 2 to 5 per cent elongation _ 
~ completed seven proposed ne new standards for sand castings. 5 in 2 in. 31 to 3 ft-lb. sa impact value. 


These will be companion standards to the Specifications 1s j >. 


for Copper Alloy ‘Ingot (B 30 40T). 
Light Metals and Alloys 


Specificetions ; for Sand Castings Steps itt might take to assist in overcoming a n a number of 
Tin-Bronze and Leaded Tin-Bronze production problems which have arisen because of the 


High-Leaded Tin- Bronze great demand for various types of aluminum and mag- 


Leaded Red Brass and Leaded Semired nesium a alloys, were studied by Committee B-7 on Light | 
Leaded Yellow Brass Sand Castings for General Purposes Metals a and Alloys. ‘One of its actions concerned a a re- 
High-Strengeh Y ‘Yellow Brass and Leaded High-Strength ‘Yellow Brass view of the specifications for aluminum for use in 


Lsitve and steel manufacture which now cover four grades. 
ca e 1cke icke an ade 1cKe jronze 
oa Certain changes are to be made to help in connection w 
(Leaded Nickel- Silver) ges are to be m P onnection with 


Several tests for alloys nave been production bottleneck in connection with aluminum 
sand castings h has been | the time involved and 1 the equip } 
ment necessary for heat treating certain type castings ee 


properties in as-cast ‘condition, thus the 
P g 
Die Cost Metals [Alloys treating Tequirements. Fortunately, this new alloy 


B-6 on Die- Cast Metals and Alloys, which “easily cast high-strength combines 
has had great influence in the development and use of 


With reference to aluminum he et and tri 1Ca- 
various di castings through its extensive research work specifi ca 


‘the committee is attempting Ip in con 
and in n the development of standard specifications, ¢ con- pting to he P in co nection 


; _ with su ly by revisin size tolerances in k ng wit 
at its dinner meeting methods | of an Ces n keepi g with 


In connection with magnesium all n all forms ie. 
and magnesium alloy test specimens. The previous mS _ alloys in all forms th I 


‘committee is proposing new high purity grad s 
at various locations extending over some ten years need — igh purity grades. These 


offer greater resistance to salt w ater ‘corrosion than 

to be supplemented by information on new alloys, , and a f hi he sl 
“nor al grades xcept for thi 

special committee has been appointed to solicit contribu- 


shave no better properties than ‘the normal grad O 
tions from a large number of and consumers of prop grades 


this type of casting. viously, the high purity alloys are available from limited 


TRE “sources of supply and at premium Prices. 


ie committee consisting of J. reeman, Jr. , Chair- 
Concerning anodic oxidation treatment of aluminum 


man, c. Fox, a nd Sam w as appointed to inv yesti- d all ll for dd d cor ?p Cc 
an uminum 
rt ether int te st in a alloys for added co rosion rote tion 


abrasion resistance the committee is beginning: a program 


die. castings ‘to warrant the formation of a new sub- ‘of tests. Samples of b d by 

methods and will 


comments other than that there would be considerable labor 
a — 

interest in brass die ca casting if die steels with satisfactory ries. 

life could be > obtained. Since the search for these has 


4% 


attempted unsuccessfully, it seemed unlikely that Fatigue of Metals 


brass die | castings would increase greatly 


importance in the near future. _ However , there ¢ may be a The Research Committee on Fatigue of Meta 


need for specifications for the parts now being 3 produced — sidered the first draft of its 1941 report which 
as brass die castings and this phase of the problem is a also mainly of of data on the investigation of effect of ty pe of 
to be considered by this committee. __ fatigue t testing machines. on test results. _ Three general 
he proposed changes in the composition of Zinc Base types of machines were studied in seven different labora- 
Alloy XXV B 86 — 38 T) raising the minimum magnesium tories and results on three typical metals—heat- treated 4 
_ from 0.02 to 0.03 per cent and the maximum tin fromo.oo2 alloy steel, low-alloy steel and duralumin—were obtained. 7 
tO 0.005 per cent will be ¢ submitted fo for approval. a There was quite good agreement from the different types 
Papers covering , the up-to- date methods for the finish- of machines as to the } limiting stress which a metal would 
ing of aluminum, zinc, and magnesium alloy die castings: _ withstand for an indefinitely large number of cycles of 
are expected to be ready for presentation cat the stress » the endurance limit or limit. There was 


annual meeting. "more variation and ‘‘scatter’’ of when the 


rc 


{ 
— 
tm 
itm - 
| 4 
| 
if 4 
s con- 
il 


* of * ‘life’ was determined for specimens subjected re- 


; 

Vv stresses above the endurance limit. There was cement... 


tb. per cx. fr. 
94 Ib. per cu. a 


noted: a distinct “ “size effect,’’ larger specimens showing 80 Ib. per ou, ft 


lower endurance limit than smaller, + except - for the .dura- *A 50-Ib. bag of hydrated lime shall be considered as one cubic foot of 


lumin ‘specimens. Ww hen quicklime putty is used, 50 Ib. of solids in sufficient 


- Plans for a further study of t this ‘ : ‘size -effect”’ and of the a | putty sh shall be consider red one cubic foot of lime hydrate s solids. 


An inv vestigation of hydrated limes is to| be made looking 


toward a revision of the Specifications for Hydrated Lime 


Is and Construction for Structural Purposes (C 6 31) which would establish 


maximum limit on the unhydrated oxides of calcium and 


and ‘Construction, W. J. “Krefeld of t 


Based on a canvass of the purchasing practices of lead- ; 
University submitted on behalf of Subcommittee on ing vardisk: neces- 


Fire Tests of Lumber a newly dev eloped method for test- "sary i in the Specifications for Hydrated Lime for V arnish 
ing wood chemically treated by impregnation to reduce Manufacture (C 47 - 
Fy flammability . If approv ed this will be submitted to the _ It was decided to initiate a series of tests on the various — 
as a proposed tentative test. This method was sugar and other methods for determining a available 
accompanied by an ¢ extended of comparative the ‘purpose of st standardizing on a simple and fairly 
: tests of treated and untreated wood giving the results of - - accurate method which can be used by the producer and and t 


an elaborate series of tests conducted during the past three consumer of lime | products. The ‘subcommittee | “on 
years independently at different the methods of test has under way the development of ana- 


basis for the standard. methods for determining the amount arsenic, 
_ After full discussion of, the tentative rev evisions in the 7 fluorine, and lead which may be present in lime used in the 


Methods of Fire ‘Tests of Building Construction and manufacture of food d products. 
Materials (C 19- - 33) i it was voted to recommend their 


adoption, , with some minor changes. Phe» 


commen¢ their Data are being collected by the committee 
various. methods used in slaking quicklime on the job 


On the basis that certain investigations now under wa z for the purpose of duplicating these conditions in the | 


= the U. Forest Products Laboratory would have in- laboratory and a laboratory procedure on the 


fluence and the probability that the new test submitted by slaking process. 


Subcommittee IT might be found applicable to the seni . Another ¢ committee action ania the initiation ofa. 


of treated wood used for scaffolding and similar t temporary _ study on the factors v which influence the settling rates of 3 


me, | it w as decided to recommend the continuation as -quicklimes and hydrated limes used for chemical purposes. 
tentative of pecifications for Fire- Retardant Properties 


Wood for Scaffolding a and Shi oring (C 132 - 40" > 4 
The committee will recommend, after ballon, ‘that t 
of Fire Tests of Door Assemblies 152 - va Tt of the ing 
A 
“be adopted. In taking this action, Committee C- 
was the 
a _ dicated i its desire to continue studies respecting | the deter- 
es - mination of smoke and fumes that might be passed by the © 
4 assembly during the test. Also, further 
_ to be given to the applicability of the test results to door struction of i incinerators ; moi were rewritten in the form. 
assemblies of larger size than the specimen under test. 
9g he eff ft he h tentative specifications and the one for s stationary boiler 
solid the service was divided into two documents | covering heavy- 
assemblies nich are the shorter duty and moderate e duty service. These four specifications 
are to be approved for adoption as standards. The Classi- 
fication of Insulating Block and ‘Insulating F Fire Brick — x 
Cr. o T) which is based upon shrinkage as deter 
by treatment at specific d temperatures at and 
s ubmitted | bulk density i is to be revised by which the bulk specific 
to Committee C7 on Line which gravity will be lowered. 
included a discussion of the contribution of lime ‘to the "Other tentative standards to be ted include those 
q Seemeetins desired in mortars, and a a brief résumé of the cov ering Methods of Chemical Analysis ‘of Chrome Ore | 
present | knowledge of lime in mortar gained from studi tefractoies (C 18 1D, Classification, of 
by investigators in the United States and foreign 


ountries. A on the subject Warpage of Refractory Brick Tile 


certain tentative definitions of terms were’ is- 
sued under the designation 71 - 
Last year ‘tentative revisions were published for trial 


purpose standardizing test conditions i in the Standard "Specifications for Ground Fire. Clay 
€¢ aa By these, , the screen size requirements were to be 


March 1941 ASTM. 


co — 
Fire Tests of Materi _ 
Fire Tests of Materia 
a 4 a 
on 
th 
“a 
he 3 Os 
| 
1 
— 
by 
- 
J 
iF 
as 
Ingredients in mortars fated and methods of sampling shipments of ground 


All of The ‘committee also accepted a recommendation from 


‘d 
are to he adopted. its w working committee on test methods to refer to letter. 


ballot for adoption as standard the present | Method dof 4 


AE 
Xoncrete. Concrete -and- -Thawing Test of Brick (C 67 -: 39 T), and 
general t test methods for brick 


—_— im ortant new tests and specifications are to be in 


offered t to the Society for approval at its annual | meeting The subcommittee on clay building brick announced 


in June in Chicago, , by ‘Committee C- 9. The three that an extensive revision was in preparation ¢ of the present 


test methods for which there has been definite demand Tentative Specifications ee Brick (Made hee 


uA will cover the sampling of wet concrete, methods of de- _ Clay or or Shale) (C 62 - 40 T). >, =e 


volume « of ait entrained i in concrete, and stand 


“a? 
Thermal Insulating jateria 
Studies have | been in progress on a number of methods 


_ in current use for determining the physical properties of 


revision of the existing standard covering 1 tia ation. AS & proposed standard 


rial, C 94, include a number of improvements brought methods have now been completed for determining the 


about in part by progress in this industry, and increasing crushing strength ae eens: of et by 
block thermal insulation. 


demands for the material. In proposing the new re- 
- quirements, Committee C-9 ‘felt it desirable to keep the 
present standard in effect for the time being. will be submicted tod the for 
revisions i following test tests and specifications: subcommittee which deals with | stu ies of the 
physical properties of plastic: insulation reported the 


Method of Test for Soundness of Aggregates by Use of Sodium Sulfate or completion of several new methods. These cover a de- = 


a. 
Magnesium Sulfate (C 88 - -39T) tailed procedure for ‘mixing thermal insulating c cements and 


Method of Test for Abrasion of Coarse Aggregate by Use of the Los 


Bercgat rms complete methods of test for covering capacity and volu- : 
S re 130 “Metric change drying, and for bulk k density. 
a 
‘Agere Tn the field of blanket, flexible, loose-fill and mil 


Gypsum insulation the committee completed a new method 
= 
test for ‘determining the ¢ thickness density of 
for t Gypsum Partition Tile or Block (C 52 — ~ 33) may be ‘he Je y of all 


_ more in line with the Federal Specifications, Committee Forms of Ins 


-C-11 agreed on certain modifications which will be of and Ventilating 
fered for immediate adoption as standard. Ti Engineers, American Society of Refrigerating 


Consideration | is also being given to the incor por oration National Research Council, and A.S.T.M., has dev eloped 
“of the so- -called ammonium acetate method for deter- a method of test for the determination thermal con- 


mining the purity of gy gypsum as an alternate to the ; gravi- ductivity by use of the guarded hot plate ‘method. 
_ metric: method, considerable data on this subject having ther study is to be given this method by the joint com- | 
been: referred to the committee. mittee: before submitting it to the sponsors. 


s (C 26-40), the committee will propose that the : Paint, Varnish, Lacquer, and Related Product 
> 
sections on absorption tests (hoth total and rate of 


sorption) be deleted for the reason that no requirements _ :" the work of Committee D-1 I, on dryi ing oils, pro- — 
on this property are incorporated in in quality ‘specifications — posed specifications were approved covering oiticica oil 


ve 
and Be atte ape the > method : seems unnecessary. eg aia a _ This material will have been treated to render it per 4 
ite ‘manently liquid and the requirements cover such matters 


as specific gravity, acid number, iodine number, which is 
indicated as 135 min., Wijs. This ‘group also 
for publication as information the ASTM 


‘which w vill be recom- requirements | cov vering dehydrated castor oil, which is to 
committee in two types, unbodied and bodied. 


There has been a great deal of interest in 
dealing with accelerated tests for protective coatings. 


color (tint) r retention of house paints continues. 


Manu 


Ani important action at the meeting a of Committee 15 and in connection with this work exposures in various 


on Manufactured Masonry Units was the a acceptance for localities are being studied in order to get definite evi- _ 
letter ballot of proposed specifications for filter block. dence on the range of variations that occur climatically A 
‘There has been need for ‘the establishment of purchase — so that they can serve as a guide for interpreting labora- _ 


specifications for this type of vitrified clay and shale block t ory results. _ A proposed specification covering methods 
used i in sew and for preparing g panels for tests of enamels has been 


— 
| these cl 
drilled from a concrete structure, 
4 
— 
— | 
— 
| 
— 
| 
tees 1s in connection with nomenclature and standardizin; 
of terms and definitions. Committee C-11 has develope 
changes in the terms covering lath ovncunm wal 
mended for adoption as standa 
— | q 
— | a 
— | 
— = 
il 
— 


The requirements cover ‘the type of steel t 


the tabulation of returns on an extensive questio lite’ Corp., Bake 
sent out to determine the i interest in in and extent of use of D. Bonney, eau | 
accelerated t testing and other questions which are im- at — 
he committee in its work.  Itis planned 
“to recommend the publication | of the complete report. — 

In general it was encouraging to note the relatively, large” 

percentage « of people who have found certain types o of ac- 
-celerated tests very helpful in determining one or more another covered the question of film given ia 
foomg phases | of film breakdown and there was agree- _ Austen Allen 1 of the } New rY ork Paint and Varnish n Produc- gs 
ment that these quick tests have a bright future under ‘tion Club; - and the third covered discussion on gloss by 7 

proper conditions. questionnaire developed R. S. ‘Hunter, National B Bareau of Standards. As i indi- 
Jarl pertinent data on 1 types of breakdown which ar are _ cated above e, each of these : subjects is of direct concern 
evaluated in order of i importance by - those responding an and and ones on which v ious D-r I 1 subcommittees are actively © 


which, of course, , vary accordin the type of material working. 
pe 


+ 
whether for indoor or outdoor use. 


a 


_ The work on methods of analysis of paint materials is a Lu ricants 


continuing with Cooperative tests” under way on the 
j spatula leafing method for aluminum powder | and | paste, _ The meetings of Committee D-2 on Petroleum Products" 
9 and the group expects a report at the June meeting of the > and Lubricants we were held on March ro and r1 at the Hotel 
f "Society in Chicago on | the c consistency of house paints. Washington, Washington, D. C., and a number of actions 
Vv arious samples are to be tested using present A.S.T.M. os taken, several of these involving important pro 
q Method D 562 (the modified Stormer viscosimeter) « and the posed standards. At its January meeting in Detroit the 


Gardner mobilometer. committee reported that as a result of the work of 


Asa. result of "extensive e work the subcommittee on oe subcommittee on pharmaceutical tests a procedure for 
‘nish has dev reloped | two methods of test and a complete determining carbonizable substances. in paraffin wax had 

_ specification for liquid dryers. Note.—The two tests _ been drafted, which, based ed upon cooperative tes testing, a 
which cover cobalt and determination of iron are to peared satisfactory. Committee D- -2, after considering 
recommended immediately but a a “concurrent action the possibility: of combining this procedure with the 

q determination o of color will t be deferred pending results of present’ Test for Carbonizable Substances in White Mineral © . 


& D tentative Method for th ontent 
of Color of Varnish and Shellac p published in the Angee, work w will be ‘to the wel 
1940, ASTM BULLETIN is to recommended as an ability of the i issuance of this as 


The work of the committee o on physical p properties in 


Another tony isa draft of a standard using the 
L.C.1. method and di ata in specifying color, and because of 


the im 


use on the specular gloss determinatio ions, 
fequirements will be set up. Another i important 
this work involves tests for the adhesion of ‘paint a and ‘unfavorable reactions | to the proposed of utiliz~ 
J vy varnish films a and a standard procedure covering the 
"preparation of uniform paint films. 
fed the work on cellulose ester coatings a new -specifica- voted to recommend a revision of the present ‘Test for 


vering is. in Petroleum Oils by Lamp Method @ go-34T) 


lamp for the determination of sulfur. It was 


4 Coatings (D 522 ~ 39 T) are to be voted on for adoption. ce 
_The committee's of technical papers and 


rom developed. _ 
and 
. nal 3 
rick 

iced 

ent 

‘om 

ods 

ard 
the 

de- 

and 4 

10 

all 

ns, 

ped 

ittee on viscosity which earlier this year 

4 suggested the desirability of a third 

2 eta oils, reported in Washington on the correlation of ‘aaa 

sed in centistokes at 

ee 22 F. and Saybolt Furol viscosity obtained at the same a. 

ing 4 

| tor pub a fritted glass plate € 

ive work to pre 
bie ult of cooperative wo 

4 i saponification number which utilizes methyl 

one, the group concerned with neutralization 

ods of Test for Saponi- 

fa procedure be incorporated in Methods of ) ok 
ear a proposed J 


of test | 


that it replace the cxiosing D188 
(27 T. The subcommittee _also- recommended that developed for field work. 


selected for determination o 
has developed for a | precision method d depending on 
A second colori- 
metric cobaltous is now being 


Ic is proposed to publish 


- mew so- called * ‘General Motors Rapid Method ‘and a a sults of studies made at Penn State and to include all 
| potentiometric © method { for ae -number be work to date as well as a bibliography o of the subject. ae 


> 


_ Among other actions taken is the recommended ap- 


Results of analy: ses of “synthetic manufactured gas 
‘samples to approximately 30 cooperating labo- 


= proval by A.S.T. M. asa tentative standard of the proposed _ -fatories have been tabulated and summarized by the Na- 
test for aniline point of petroleum products. published ; tional Bureau of Standards. These included results of 


The subcommittee -on gum has completed its work in 
endeavoring: to “‘liberalize’’ 


the description and the di- 


about 225 a analyses. Various methods v were employ ed 
and a. “comparison en results obtained by cach. 
Some variation in the heating value and specific gravities | a ; 


mensions of the ; apparatus specified in the Test for Gum of | the ‘samples, as determined by the analy ses, was ob- 


Stability of Gasoline Os 525 — 40 T) and recommended | 
of the revisions. The subcommittee wat 


lished for information w shich will be used as 


¢ for future c cooperativ e work on aviation gasoline stability. 


Test” for Tetraethyl Lead in Gasoline (D 526 39 Tt). 


‘The subcommittee in charge plans to undertake coopera- 

4 tive work with other A.S.T.M. committees who are con- 

“ cerned with standardized procedures for determining lead. 


oe One of the extremely important t recommendations com- 


served, this depending to a large extent on the method of 


and Coke 


The adoption as standard of the present “Method of 

Test for Index of Dustiness of Coal and Coke (D 547-39, 
nH is to be recommended by Committee D-5. 
‘method first published in 1939 measures the relative dusti- 


of coal and coke when handled. It has proved of 


ing Some the meeting is the recommendation to submit — especial value in oe ev aluation of of various processes for 
for approval as an A.S.T.M. tentative standard proposed — “treating coal and coke in the production of so-called 


"specifications for aviation gasoline. These cover three 


gi, an 


grades with minimum octane numbers of 7 73.9 nd 1 


Accomplishments _ groups of | Committee 


determination of calorific. value, specific | gravity, 


D3 ‘on 


_ vapor, and chemical analysis are particularly noteworthy. 
The subcommittee determination of calorific” value 


has been engaged for several months in preparation of a _, 


standard method for. conduct of heating value -deter- 

yang by vu use of the flow calorimeter. — Gases of 300 
Btu. per cu. ft. and upwards are covered by the propose 


4 


“tables are “now being made preparatory to the 


Proposed methods i in form. 
testing of various specific instruments has now 
been completed at the National Bureau of Standards. 
_ These covered ed gravities from approximately 0.15 to 0.80. 
Additionai work on the remaining test 


"Subcommittee V III on Foundry Coke Specifications has 
labored for eng years in an attempt to revise in satis- 
factory form t the present ‘Standard Specifications for 
Foundry ‘Coke Ov 7 16). These specifications “were, 
adopted in 1916 and have outlived their usefulness. The 
_ subcommittee after much study has concluded that it is 
not feasible to prepare general foundry coke ‘specifications 
that will cover current foundry ‘Practices. 
A special section of Subcommittee I on Methods sof 
Testing was formed ‘to consider methods of expressing 


tolerances on duplicate determinations when analyzing: 


qd and testing coal and coke. _ The purpose of this work is to. 


_ express such analy tical tolerances on a precise mathemati-— 
4 
cal basis in terms of probable error, standard deviation, 
Precise methods are ‘tequired in studies now being 


made ¢ attempting to correlate various chemical and physi- 4 


cal properties of coal and coke with their vu use characteris- 


Paper Products 


Committee D-6 de Paper and Paper Products has in 


“selected, which will cover range in specific gravity up to_ preparacion 1 through its Subcommittee II on Significance of 
2.0, is expected to be finished within n the next few months. (Test Methods an extended | report on use requirements and 
While much information on performance of various instru- the. ‘significance of p paper tests. . ed is ; planned 1 to include a 
~ ments ui under studying has been secured, data has not been detailed discussion concerning the application of various — 
‘made av ailable pending completion of all te tests. Con- tests used in evaluating different grades of paper. ‘Infor- b 
sideration n has also been given to effect of variations in - mation to be included will cover twenty-three types of | 
compressibility and viscosity in the test gases. Although te tests such as is bursting and tearing strengths, folding endur- ay 
_ these qualities are not under direct study it has been ¢ con- — ance. , fiber composition, acidity, r, etc., on ten different 
sidered advisable to determine their possible effects as the _ _ types of paper such as printing paper, ‘wrapping paper, 
work progressed. tissue paper, bond, ledger, index, ‘envelope paper, etc. 
Much work has been conducted at Pennsylvania Seate It is also planned to discuss defects and foreign materials ‘a 


| slag on two methods which had been previously in in paper and to cover as well the subject of color. — 


m«¢ perience with this procedure 
i 4s 
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radio tubes and incandescent Jam 


A method determining internal drying characteristics. 


test were also considered 


covering | paper insulation were reviewed. Work is 


Among the important problems. being by the Development Co. 


‘This committee has active through two. of and dielectric constant (D 150) that include the ultra-— 


other subcommittees. The subcommittee on paper testing high h frequency method. 
ods has under consideration some 16 additional test “TY ye 


‘Rubber Products: 


The ‘subcommittee on fiberboard and fiberboard con- - Some of the new projects to be undertaken by Com- | 


tainers: discussed its meeting the progress of the mittee D-r1r on Products as outlined in the follow- 
work under w way on a cooperative study of bursting tests. ts ing paragraphs will cover -Tequirements for synthetic 


- and a procedure for making een aes on cor- jackets for insulated wire and cable, testing of material 
4 


4 

 rugated paar solid fiberboard be used for battery box containers, and standardization 
of testing procedures applicable to rubber products n manu- 
att factur d by coating fabrics such as as balloon cloth, draperi 

ectrical Insulating Is upholstery materials, 
Proposed new methods of test for automotive air brake 
the most important announcement: coming 


‘complet and vacuum brake hose have been completed; work on 
ro i g concerne ompletion of four 


proposed 1 standards. ‘Three are testing methods and the 


and 
this” subject was handled b y Technical Committee A on Gah 


Automotive Rubber @ joint SAE -ASTM group) and has 
covering ‘resulted 1 in specifications which will be published by the 


volatile content of vulcanized fiber; 2, sludge ine - The Methods of Testing eae Belting (D 378 - 40T) 


tion in insulating oil; 3, measurement of mica stamping - to a —— as standerd, and the ¢ group in charge of 


‘Progress’ ing made 4 ist- Piggy 
Progre is being” ma e on test, method of re: resis ‘the specifications for n dia 


di 4 The Subcommittee on Wire recommended that a change 
of saturant varnis was discussed an complete be in the Table on Thickness of Insulation and 


for a final series round-robin tests. Results the Iternating Test Voltage appearing in 1 three standards: 


- methods of conditioning of sp specimens of shellac for - for insulated wire and cable, D 27, D 353, and D 469, to 
_ includes sizes No. 16 and 18 A.w.g. for the 0 to 600 voltage — ‘ 


ork is continuing on pheno ic molded material. — classification. because these s sizes are not covered in the © 


os material for insulation resistance, pes factor, and ~The following tentative specifications are reco 


4 
ad 
electric strength were considered. for adoption as standard subject to letter ballot: 


The group responsible for work on plates, tubes and 


| rev iewed with the Navy | Department methods of Wire and Cable: “Class. AO, 30 per cent Hevea 


testing the product “uniformity of laminated "phenolic. Rubber Compound 
sheet. Also, specifications of the Navy Department Rubber C 


being done on the development of a standard test method 


Subcommittee IV on Liquid Insulation had Cords 


_ Section meetings | at which progress was made on stand- _D 470 ~ 40 T—Methods of Testing Rubber Insulated Wire and Cable 
-ardizing methods of testing synthetic liquid insulation, Aa dite sed b 
w by Su 
content of oil, as w well as the consideration in the main _ interesting 


Mes 
ni VI on Packings included the 
subcommittee on neutralization, sludge test, dielectric mittee & ” 


strength test, and significance of tests. . A particular fea- * 
was a ‘symposium on oil oxidation, including apres- Experiences in Packing a Cellophane William 


rh 


entation by Prof. C. Balsbaugh of work which he has Staniar, E. I. du Pont de Nemours & Co., Inc. 
_ been doing on oxidation. This has been carried out a Special Gotan, ty pa Boyer, E. I. du Pont de} Nemours & Co., It 
under the auspices of the Engineering Foundation, Ameri- 
can Institute of Electrical Engineers, and Massachusetts _ 


Institute of Technology. Tests of Packings for Sev Services, by G. W. 


- group responsible f for developing standards and data on The tentative revision covering | bu fing of samples i i 


solid filling and t treating compound (Subcommittee V I) is s the Methods of Sample Preparation (D1 15 - 39) is recom 

the dev elopment of a method for determining the solu- mended for adoption as standard. Me of 

- bility, of treating compounds in oil. The subcommittee st is proposed to revise the Tentative I ethods of Ten- 

on electrical tests has numerous projects including ‘the of V ulcanized Rubber | 

power factor of insulation at frequencies of 100 mega- 

cycles. This work will include a revision of the Methods by 2 in. by 2 in. , and by I in.) 2 a new die DA 

D150 (tests for p power factor and dielectric constant). in. with shoulders “conforming to a similar die 
| committee plans to recommend the adoption of prescribed in t the Federal specifications 

test D 494 (acetone extraction of phenolic prod- methods are to be adopted. 


and will offer revisions in the test for factor method for determining tear of 
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canized ru rubber (now a a proposed “draft) will be revised Terms defining the * “Hand? of fabrics dev ‘eloped in co- 


with respect to number of nicks and permissible thickness ~ “operation w with the American Association of TextileChem- _ 
ae oe oe and attention will be given to the two pro- ists and Colorists were presented for inclusion in the D-13_ 


posed test specimen - shapes . These changes are to be Glossary of Terms Relating to Textile Materials, to be | 
cluded in the 1941 report and the method submitted published as information. 


for publication astentative. The subcommittee on glass f fiber and i its “products will 
subcommittee on abrasion tests has decided to undertake a study of the essential properties of sizing for 


"undertake work comparing the results obtained with the glass: yarn, , including the preparation | of methods of test-— 


du Pont and Bureau of Standards machines to determine — ing. This group is also i ) investigating the i important prop- 
if data obtained by one test method can be correlated or erties of glass sliver for wire insulation and for use as filler. _ 


converted into the other. The investigation of abrasion — In the four methods completed last year covering proce- 


“4 tests suitable for use in evaluating marine decking com- dures for the testing of glass products, yarn, woven fabrics, 4 
will be undertaken tubular sleeving and braids, and woven “tapes, a test 
cooperative ‘program: has been arranged for com- -method for pH value will be added this year. Methods for 


aring the results of accelerated aging tests with 80 C. © su rar 
paring the results of accel ae en "measuring resistance to abrasion of glass yarn and fabrics 


- bomb temperature and 70 C. Eleven ‘laboratories are to and for contraction of f glass yarn due t to twist are being « de- 
Cooperate using a number of different rubber compounds. veloped. ‘ The subcommittee plans to cooperate with the | 


_ The Method of ‘Test for Indentation of Bureau of Ships, Navy Department, in developing meth-— 


- Means of the Pusey and Jones Plastometer (D 53 531 git 9T) _ ods of test for glass textiles for marine uses. 
A 


7 is hes ber recommended for adoption as ‘standard. og- ‘The adoption of the Specifications and Tests for Fineness _ 


report was submitted on hand hardness testers (Duro- of Wool | Tops (D 472 40 with a rev ision covering the 
-meters), “average micron value for grades below 5 50s, was recom- 


The subcommittee on dynamic fatigue testing con- mended by the subcommittee on wool and its products. _ 
“sidered : a report of the ‘effect of v ariables in rubber com- Studies of tests for shrinkage of grease wool laboratory 

pounding on the results | obtained | in six recognized | com- scale operations), D 584 - - 40 T, may result in several : re- 
pression, flexing, and heat build-w -up p tests on nn eight rubber _ _ visions in the methods. ‘This s subcommittee has in n prepara- 
compounds. It is expected that procedures for heat tion definitions for wool and a a shrinkage te: test for wool felt. 


build- testing by using compression flexing will: be ‘The committee acted to recommend the adoption of 
ready for presentation as a new tentative standard. ‘tentative revision in the Methods of Testing and Toler- 
While proposed test methods for asphalt composition — ances for Tire Cord, Woven and on Cones (D 179 - - 38) 
“of battery box containers had been drafted were which incorporates. detailed requirements for sampling 
. presented by the subcommittee on hard rubber, discussion and prescribes the number of tests required for the various _ 


indicated that there is a need for more complete da determinations. The requirements for sampling and the 


_A new Subcommittee el gor Methods of number of tests specified are tl the result of statistical studies 


‘Tests Applicable to Rubber Products Masefeceared by made by the committee in accordance with the proposed 


aS Coating F abrics (proofed goods such as balloon cloth, , recommended practice. The adoption of the procedure f for 


draperies, w waterproofing n materials, rabber blankets, up- calibration of thickness gages to be included in the Speci- 


holstery | materials, etc.) with Rubber and Rubber Like fications for Textile ‘Testing Machines @ 76 - 49) was: 
Materials been authorized and is in the process of approved. 

organization. Schildhauer of E. I. du Pont de 
_& Co ., Inc., is the new subcom- 


ation 


‘Textile. Materials 


The series of n meetings held by Committee D-13, 13 on 


extile Materials were very productive and well attended. “technique 


subcommittee on bleaching, dyeing, and finishing impact tension testing of plastics reported that the 
feported tentative testing moth strength and im pact test methods are being | sub- 


its work on hardness pro properties the subcommiete 


materials on the human skin and chat this be done in co- test for the under 


| Operation: with other interested groups. _ Revisions were load at elevated d temperatures. D Data w ere submitted in 7 

4 
acted on for r inclusion in the method of test for resistance “connection with t the development t of a mar resistance test. 7 


textile fabrics and yarns to moths 582 -— 40 == committee is undertaking a project | to study plastic : 


ae important matter concerns a new recommended bearing ‘materials and their frictional pape with a ae 


tion erties wi 
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; ‘and insulating m materials w which « are also being voted on by me) 
ctrical Materials. 


has been made i in the Cooperative of a rate Purposes: 


for measuring softening point of and The activity of most interest at meeting of 
flow ‘temperature method for testing thermal setting ma- mittee D-18 on Soils for Engineering Purposes concerned 


terials are actively under consideration. = =~—_ the report of Subcommittee I on Terms and Definitions io 
ee subcommittee on optical "properties reported we headed by William P. Kimball, Thayer S School of aa 


of preliminary Cooperative research on specimens Engineering, Dartmouth College. Following discussion 


_ accordance | with a proposed method of deter- it was decided to refer to o the entire membership o of ( Com- 


mining clarity. Progress is being made in the study of mittee D-18 for review and comment the —_ pokes 
surface brightness and specimens have been prepared for “Soil Mechanics Nomenclature.’ It is hoped that 
- 2 round- -robin test on surface irregularities. A glossary matter can be referred to ) letter ballot of the committee 


or optical terms used in plastics is nearing completion. Rnd later i in the summer and submitted to A.S.T.M. a: we " 
pro oposed standard test method for fastness ‘to light: of Very” intensive efforts: have been made to obtain the 


plastics was offered by the subcommittee on permanence broadest possible representation 1 of engineering opinion. 
aes. A test method for determining the resistance Following the circulation by Mr. Kimball's subcommittee 
_ of plastics 1 to heat is being drafted, and also a a method for in 1938 toa list of sor some 800 engineers, a list of symbols 


- determining the permeability of w rater vapor by plastics. prepared by Professor Arthur Casagrande w was sent to 60° 
_ Test specimens have been prepared for investigation in engineers: selected for experience: in preparation o of soil | 


_ Various laboratories in, an an effort to simulate service condi- ‘mechanics manuscripts and for their fam iiliarity with | 
z tions. The project was started to evaluate the w weathering i literature. Two additional questionnaires were mailed © 


resistance of plastics and to formulate a a testing procedure. and since then several rev ised lists have been rev iewed. ee 


a ‘Committee D-20 voted to submit to letter ballot a de fi- - Throughout the period of work the Subcommittee on _ 
nition of dry y and moist room conditions, a standard | ‘of Terms and Defiaitions of the Soil } Mechanics and Founda- — 


laboratory - conditions for t testing of ‘plastics and proposed tions Division of the. American Society of Civil Engineers 
tentative + of test for preconditioning of has closely cooperated. 


Paul E. McKinney and professional organizations was a of a BN 


we 


 Atany period of time in the Society's work Mr. McKinney’ loss: w 


s THE peatio of Paul E. McKinney, Metallurgical eer ae have been felt keenly, but especially so at a time like the present when his 


Steel Co., w ho eh aio away at his nome on | February 18, the Society loses widespread. and practical know ledge o of the ferrous metallurgical f field was : 
| of its = to the Society and to the Government. 


He is survived 1 by his wife, the former Minnie S. Tenschert, w hom ie ae 
anges in in 1906; a son Frank, now in the employ of the Bethlchem Steel 
a + Helen, a grandson, his mother, and three brothers. 


_ lived | only for about two w ecks after suffering a stroke while driving. | 
had been affiliated with ‘the Bethlehem Steel Ca. since | 1929; 
Sei, he was Superintendent of the Forge and Foundry Divisions of the * 
y U. S. Naval Gun Factory in W ‘ashington where he had served in various 
‘capacities since 1906. Previous to that he had been affiliated with the 
Reading Iron Co. and the Warwick Iron and SteelCo. 


A member of the Society since 1915, Mr. . McKinney had been extremely “Since 1891 Mr. I Heckel had been editor and publisher of the Paint a 
active in numerous phases of technical committee work, particularly in Industry Magazine, formerly Drugs, Oils and Paints. He had been a ‘mem- 
Committee A-1 on Steel. He was very active in the work of the Joint ber of A.S.T.M. since 1905, concerned particularly of course with the 
Research Committee on Effect of Temperature on the Properties of Metals, of the Society in in the field of ps paint, , varnish, lacquer, a and related 

_ Committee B-5 on Copper and Copper Alloys, and Committee B-7 on materials. A member of Committee D-1 since he joined the Society, he — 
4 5 Light Metals and Alloy s, im the | latter two committees. serving on several Pe —-s in numerous capacities and v was a member © of its Subcommittee ee 
of their su subgroups. _ He was also a member of Committees A-2 on W rought — a on Varnish and also served on Committee D-10 on Shipping Containers. 
4 Iron, A-3 on Cast Iron, and A-9 on gc acting asarepresentative For many years he was Vice-Chairman of Committee D-1 and from 1918 
s of his company on these three groups. He was also interested in the work to 1920 he served a as a | member of the A. S. T. M. Executive Committee. — 
on radiographic ‘testing, serving on Committee E-7._ He represented the ¢ took a ver 
Society on the Metallurgical Advisory Committee of the Advisory Com- “mittee D-1 pictncar during the period prior to 1915, yee the 
4 mittees to th the National Bureau of Standards, and was a former member. of famous Havre de Grace bridge paint tests and the panel tests at Arlington ae 
‘Committee A- 10 on Iron-Chromium-Nickel and Related Alloys, amdAtlanticCity, 
Asa member of the Philadelphia District Committee, only last Decem- The author of a very _ interesting book entitled * “Paint Industry— 
ber he acted as co-chairman of a meeting at which there was extensive -Remihiscences and Comments," he devoted a chapter | to the work of 
discussion on the use of specifications, A.S.T.M and Committee D- ‘He was very active in the work of other 
In Committee A- 1 on Steel his authoritative knowledge on the metal- societies, in particular the Paint and 


and production of steel was particularly valuable i in connection Clubs which he helped | to organize. 


In the death of Mr. Heckel the loses a time 
for all t the years of his _membership was loyal to its interests, helped 


ll 
mm in greatly in a advancing i its work, and through his facile pen did | much Mis | 


addition to his work in A.S.T.M. was active ina wil other widen the knowledge of the activities of the Society. 


determining flammability of materials in the form of thin 
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The following members were elected d from January 181 to 304 Buffalo Ave., Niag- Utica, N. a 
Members ONOVAN yen ral esting 
ing Contractor, 770 S. Schuy Laboratory, 224, Hamilton 
M. kill Ave. , Philadelphia, Pa. Ave., Houston, 


Director Dove, Ww. T., Vice- President, V., , Chief Chemise, 
4 neering, Arlington: St., Cin- Sturtevant Mill Co., Boston, Des Moines Plant, Marquette 
N.Y. cinnati, Ohio. Mass. For mail: 327 Ash- Cc ement Manufacturing Ca. 


Mitts, oO. M. G. Bell, mont , Dorchester, Mass. Fifty -second St., and Park 
Chemist, Sylacauga, Assistant "Director E. The Ferbert _ Ave., , Des Moines, Towa. 


W. search, W. Chicago _Schorndorfer Co., 12815 Elm- Manzz, Vv {., Development 
-Ave., Detroit, Mich. Ave., ‘Cleveland, O Ohio. Chemist, R. M. 


‘St., N. W., W Washington, *FLINTKOTE Co., Tue, Research and Mickle Sts. 
_ Washington, 


Burnpy Inc. J. WwW. , Consulting Chem. Marker, R.H. Partner, Frode 


E. (133 St., New York Inc ., M. C. Kelly, 980 St. Antoine St., Mon- Co., 410 Second National 


City.” President and Chief Engineer, P. Q., Canada. Bank Bi Building, Toledo, Ohio. 


Capmac Moron Can Divisiox, Au Austin St., Buffalo, N.Y.  Euurorr, J. K., Vice- L. M., , 


Generat Morors Corp., R. General Manager, Pitts- Chemist, 69 Lexington Ave., 

E. Cordes, Metallurgist, 2860 HE, burgh Testing Laboratory of New York City. 

Clark Ave., Detroit, Mich. White, Plant Superintendent, 1114 Commerce ‘St. 
136 Forty-first St., Brooklyn, » Moors, 

Carats Cone, W. E. Flood, N.Y. Dallas Tex. National Associa- 
Fords, F. K., President and _ tion of Finishers of Textile 
Merats General Manager, The Penn ‘Fabrics, 40 Worth Se.. » New 

Porttann Nacionat Corp., Robert Notvest, Manufacturing Corp., Box York City, 

A., Y. Soto, General Man-- allurgist, 4930 _Manchester 484, Washington, Pa. _K,, Metallurgical 

ager, Apartado 148, Ave., St. Louis, Mo. a L., Inspector, Air Engineer, Bendix 
_sillo, Son., Mexico. E., Corps, U. Army, Santa Corp., 920 E Fort Ave., 

Cuicaco Street Service Co., ier, 504° ‘Rail Monica, Calif. For mail: Baltimore, Md. 

506 Santa Monica Boulevard, ‘Neuman, DaNIEL, Fellow, Mel- 


dent, 3912 “Ashland Ave. road St., Joliet, Calif. ton Institute of Industrial 


Chicago, Til. AYNE Division, Benp1x Gitan, H. A. , Purchasing En- Research, Fifth Ave., 
Propucrs AssN. OF THE TION CorpP., Chambers, gineer, Co., Pittsburgh, Pa. 
Sournwest, N. W. Kelch, _ 36253 Material Standards Dept M.B., Cali- 


Inc., 1429 Santa Fe J Ave. c., Los 


+ 


ndividua per Me Chief Chemist, Erie Rail- TextiLe 
Machinery Corp. , Beverl Chicago, E., Chief Chemist, and Pine Philadelphia, 
Mass. mail: Box 291, Canton Pustic Liprary Assn., ptian Lacquer 4 
Pina: 


turing Co., , Jacobus Ave REE, 7; = A., Chemical Di- 


-BaRNWELL, MILDRED Ex- Canton, Ohio. South Kearny, N.J. _ rector, Textile Division, War- 
ecutive Secretary, Southern ARRIGAN, C. E., Metallurgist, ‘Herp, S. W., Assistant Director wick Chemical Co., 100 Pu- 


Combed Yarn Spinners Assn. , Ranger ‘Aircraft Engines Di- | ‘of Testing, Hearn’s Bureau of laski St., , West Warwick, 
Benegpict, S. W. Airplane Corp, = Inc., New York City. R., Electrical 
Engineer, National Long Island, N.Y. For mail: For mail: 563 New 


of Standards, ‘Wash- Weiden St.,  Ave., N. Y. Sanitary District of Chicago 

ington, D.C. _ Island, N. te: /., Chief 910 S. Michigan . Ave., Chi- 


A f Sioux City, 401 
Hail, Sioux City, Towa. W. Hill St., Plymouth, Ohio. For mail: Wolverine Co., 1411 


_CUYKENDALL, Assistant: 
tan ards, D. Cornell University, Structural and Plate Bureau ompson Products, Inc 
Metallurgical Division, ‘Car- est Coast Plant, 8354 | Wile 
negie-Illinois Steel Corp., 208 cox Ave., Bell, Calif. 
§. La Salle St., Chicago, TH. Stes, Metallurgist, 
ae Black, Sivalls & Bry son, Inc., 
Ch Kaurrman, J. R., Eastern Rep- y 
emistry resentative, Ferro Enamel i377, Oklahoma City, 
tate College, Ames, Iowa. aE Okla. 
ories, arshali Ficid an Drreccion GENERAL DE Yact Division, Ohio. SINCLAIR, L., Materials En- 


ry, De part- 


©o., » Manufzcturing Division, ‘MIENTOS Fis-— 
Spray, N. For mail: 29 gineer, U. S. Maritime Com- 
Breuiotsca, Casilla Drive, Milltown, N. J. mission, W ashington, D. 


Kanprvont County For mail: 4512 uma 


 -Direct The Flexite C A 

on Dert., E. S. Ward, County , Washington, D.C. 


See article on Members, ASTM Bousrm, No Highway Engineer, W illmar, SINK Vircinia, 
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Sorel Steel Foundries, Box Bros. Brick Co., 719 
3 644, Sorel, P. Q., Canada St., N. Washington, “Consulting City. was 


Economicar Survey, Mechanics, George W ashington University, Washington, 
N.Y. "For - mail: 134 34 Campus _P.H. Price, State Geologist, —_ D. C., is now Lecturer on Soil Mechanics, University of Mary- 
G.P.O., Staten Island, _ 879, Morgantown, land; and Consultant on 1 Soil Mechanics, Chevy Chase, Md. 
Cc. DAMS, _Professor 0} ngineering, meritus, Harvard | 
t, Head, H. D. Instructor, University, Cambridge, Mass., and Consulting Engineer, 
CAL VEPT., r ca 'D _Edward G. Budd Manufacturing Co., Philadelphia, 
Technical Dept., Third and awarded the 1940 Lamme Medal of the American 
Chey cane, Tulsa, aterials Laboratory, Rens-_ Electrical Engineers, “for his contributions to the theory and 


Vou, E E. N., Engineer, U. S. ae technic Inst., design of alternating c current machinery and his work in the 
Bureau of Reclamation, U.S. field of electric welding.”’ 


Custom House, Denver, Colo. J. S., Assistant Metal- : to him at the convention of she Institute, 
apron, L. J., Metallurgist, lurgical which is to beh held i in 
National Bureau Stand- Steel Co., c- 
ards, W > tion Co., Midland, ‘Pa., is now Chemica! Engineer, 


Junior Members J. WwW. Kennepy, Engineer, Service Bureau, Huron Portland 
ment Co., Detroit, Mich., been elected a director of 


D. , Experimental stitute of Cam- the A C I titut 


me, S _F. J. Converse, Assistant Professor of Civil Engineering, Cali- 
fornia Institute of Technology, Pasadena, Calif., with D. Re 
501 Key Highway, Bales. an Converse in Pasadena, Calif., for the purpose of ma 


Broo, L. C., Inspector , Inter- Md. foundation i investigations and ‘supplying founda 
national Register Co., Chi- more, 


mail: — H. Avusritt, Chie Engineer, Gulf, Mobile & Ohio Railroad Co., 
S ot. Dept., ,_Panely te Mobile, “Ala., is now Chief Engineer, 
Ducuacrx, Junior Engi- Division, St. “Regis Paper _ Association, S t. Louis, Mo. 


M.R Scharff, Consult- Co.,TrentonN.J. For ‘mail: E. i is now Commissioner of Public Works, Wash 
Engineer, New York Spring St., N.J. ington, D.C. He was formerly State Engineer Inspecto 
| City. ‘mail: 41-11 Forty- Jr., Public Works Administration, New York City. 


gighth Long Bethlehem Co., Inc. J. Carpwett, who was Metallurgist, Walker Machine and 
Bethlehem, Pa. For mail: Foundry Corp., Roanoke, Va., is now connected with the 


J. B., Massachusetts In- Main St., Bethlehem, Pa. Maryland Sanitary Manufacturing Corp., Baltimore, Md. 


E. Bauzs, Vice-President, The Ironton Fire Brick Co., io. 


their annual meeting held in Columbus. 
ill t be for in column. S. C. Hotuister, Dean, College of Engineering, Cornell Univer- 
iw. H. VAUGHAN, formerly Director of State Engineering Experi- vy sity, Ithaca, as been appointed regional adviser for t g 
‘ment Station, Head of Ceramic Engineering Department, State of New York outside New York City on the 
Georgia School of Technology, Atlanta, Ga., is now Chief, for et "engineering defense 


Regional Products Research Division, Commerce Department, G. ‘Dent, formerly Highway Engineer, Seate 
i= Valley Authority, Knoxville, Tenn. ap iy Roads Commission, Baltimore, Md., is now Airport Paving 


A. Herr, is now connected with Barnard, Godat & Heft, __ Engineer, Civil Aeronautics Administration, New York City. 


New Orleans, La. He was formerly Principal Designing Cowen, who was connected with the Roxalin Flexible 
_ Engineer, Union Station Project, New Orleans, La. aes - Lacquer Co., Inc., Elizabeth, N. J., as Vice-President and “a 


ry M. Parser, President, Ferro-Nil Corp., New ork City he 4 Plant Manager, is now with Jones- Dabney Co., Inc., New York oe 
has been awarded the ‘‘conspicuous alumni service’ medal City as Technical and Sales Representative. 


The following A.S.T.M. members have been selected by the vania Turnpike Commission, Shippensburg, Pa., is now Air- 
port Paving Engineer, _ Airport Section, Civil Aeronautics _ 


PERSONALS in. wi 


_ flominating committee of the American Foundrymen’s Associa- 
tion for nomination at the annual convention to be held in New ‘Administration, Atlanta, Ga. 
a York City the week of May 12 to 15: For directors to serve CB, Kanon, i 
three years: Suannon, Vice- President Works Man- 
ager, Stockham Pipe Fittings Co., Birmingham, Ala.; R. J. se 
ALLAN, Consulting Metallurgist, Worthington and Ma- D. St sell, I 


ad 
F. C. Hovcuten, Director of Research, Society of Y., has been proposed as councitor-ee- the 


: Heating Ventilating Engineers, Pittsburgh, Pa., was Society § or 1942, 
ai awarded an honorary degree of Doctor of Science by Oliv et 


W. F. Anous, formerly Vi ice- -President, Cansdiea Car and Foun- 
College, Olivet, Mich., at its annual Founders’ a convoca dry Co., , Montreal, ¥.Q.. Canada, is now President, sera 


Associate National | Marion, Ohio. He was formerly Vice- President and General 


a 
| 
| 
| 
a 
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.E. President, Amthor Instrument Co., Inc., 
announced the purchase of a two-story factory building 
located at 45-53 Van Sinderen Ave., Brooklyn, N. Y. After 
some alterations the new building has been occupied and 
greatly increased facilities are available to handle the com- | *“4 OM 
pany’s increasing activities. — 24, 25. 1 on Cement. 


R. F. Passano, who was Research Engineer, The American Roll- | March 26. Cc 12 ong 1 Mortars for ps pias 
ing Mill Co., Middletown, Ohio, is now in the Research and | 


Development Department, ‘Bethlehem Steel Co., Inc. Bethle- 
= Barnett, formerly Metallurgist, Black, Sivalls & Bryson, 
Oklahoma City, Okla., is now Engineer of Tests, Mecal April 18..... . Detroit District. . Mich. 


and Thermit Corp., Jersey June 23- 27. 1941 ANNuaAL 
F. H. Franxtanp is now Director of Engineering, American ann Sixta AP 


Institute of Steel Construction, New York City. He was 


paratus | o, Ill. 
_ quette Railway Co., after 47 years of railway service, has been Se a testing machine for evaluating resistance of surface finishes to rubbing 
retired, at his own request. Mr. Sheldon, who was the repre- abrasion, such as paints, lacquers, electroplated and plastic s surfaces ant 4 
_ sentative of the Pere Marquette Railway Co. in the ee textile fabrics ranging from sheer fabrics to > upholstery. 
for twelve years, is being succeeded both in hiscompany and 


in the Society by O. E. Hacer ‘ N. Chicago, Il 
Welding Society three page catalog, i llustrate entitle aco Cata yst,’ escribing 


approved of Advisory Committee chemicals and laboratory supplies particularly applicable i in the fields of 


serve in the capacity of liaison officer between the National ‘chemistry and chemical engineering. 
Harry W. Drerert Co., 9330 Roselawn ‘Ave., Detroit, Mich. Leaflet 

members will serve on this committee: A. J. Mosgs, General No. 3500, covering the Specimen Briquetting | Press, used to briquette 

_ Manager, Hedges-Walsh-Weidner Division, Combustion Engi- d powders, borings and milled chips of metals. Also, leaflet No. 3000, 


neering Co., Chattanooga, Tenn., and F. L. PLUMMER, Research — covering the Two-Minute Carbon Determinator, with varitemp furnace, 
Engineer, Hammond Iron Works, Warren, Pa, 


F. K. Donatpson, _ General Superintendent, The Machined of carbon i in ferrous and non- ‘ferrous materials well within: the two- 


Alliance, Obi, was sed a member of ii, cing th one weighing of he Boh 


result of a national poll of the me members of the American Surery Co., Tulsa, Okla. Catalog No. 26- ‘Aya 100-page 


Chemical Society, officers have been elected for 1942, including 2 illustrated “publication of laboratory apparatus and 
the following A.S.T.M. members: Director: Rosert E. Witson, 3 _ scientific instruments handled by this organization. Among the equip- A 
President, Pan-American Petroleum and Transport Co.; —Coun- ment described are a large number of i instruments and apparatus required | 


Cilor-at-large: G. E. F. LunDELt, Chief, ¢ ‘Che emistry Division, in connection with A.S.T.M. tests and specifications, pertain-— 


National Bureau of Standards. to the field of petroleum products and lubricants. 


Because of a change in position, the personal membership 
‘HL -Y. Bassett, who is now Superintendent of Tube Manufac- 


ture, Wolverine Tube Co., Detroit, Mich., has been transferred 
J. S. Ropcers, who has been promoted to Head of the Tech- INDEX TO ADVERTISERS 
nical Department, in charge of Laboratories and Mill Control. <> 
Mr. Bassett is a former subcommittee chairman, active in the 3 : 
-workofCommitteeB5. = = Testing Co, 
announced as of February 1 the removal of its entire facilities | | Baldwin-Southwark Corp........ oie Front Cover 
iq to 3751 Ridge Ave., Philadelphia, from their down-town loca- | ‘Bausch & Lomb ++ 80 
tion. At the new location hes ben a great Central Scientific Co.. 
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